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QUICK-CONNECTIVE 
2-WAY 
SHUT-OFF 


Mines 


COUPLINGS! 


Seals Both vain of Line 
AUTOMATICALLY 
INSTANTANEOUSLY 


Quick Connective 
Fluid Line Couplings for 
AIR + OIL - GREASE - HYDRAULIC 
FLUIDS - REFRIGERANTS - STEAM 
VACUUM - OXYGEN - ACETYLENE 
GASOLINE - COOLANTS - WATER 


HOSE CLAMPS - HOSE CLAMP 
PLUGS - HOSE CLAMP SOCKETS 
HOSE CLAMP COUPLINGS - AIR 
LIQUID SPRAY GUNS - AIR BLOW 
GUNS - SAND BLAST CLEANERS 
ENGINE CLEANERS 


SINCE 1915 


| QUICK CONNECTION INSAN 
AUTOMATIC FLOW 
OR SHUT-OFF 


To connect a Hansen Two-Way Shut-Off Coupling, you 
just pull back the sleeve and push the Plug into the 
Socket. To disconnect, merely pull back sleeve. No tools 
required. Similar valves in Socket and Plug shut off both 
ends of line when Coupling is disconnected — practically 
eliminate spilling of liquid or escape of gas at instant 
of disconnection. 


FEMALE PIPE THREAD CONNECTIONS 
FROM %" TO 1” 


Hansen Series HK Two-Way Shut-Off Couplings are 
available with female pipe thread connections from 1” 
to 1” inclusive. Available in brass or steel. 


Also Straight-Through and One-Way 
Shut-Off Couplings. Write for Catalog. 


REPRESENTATIVES IN PRINCIPAL CITIES 


QUICK-CONNECTIVE FLUID LINE COUPLINGS 
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POWER for you 
COMPACT DESIGN 


FEATURES YOU WILL LIKE: 


* Greater power from a more * Automatic compensation for 
compact design. rod packing wear. 
corrosion © Built-in piston rod scraper 
eye to prevent dirt and abrasives 
* Positive sealing with minimum from scoring rod or damaging 
friction loss. packings. 
* Materials selected for strength, 
durability andlong cylinder life. ° Adivstable cushions of unique 
* Interchangeable heads and sign. 
mountings. ® Wide choice of operating pres- 
* Conformation to J.1.C. sures; Air to 250 psi; 
hydraulic to 750 psi. 


@ You'll find some unique and very interesting operating 
features in these new Hanna 1750 Series Fluid Power 
Cylinders . . . features that will help you solve many of your 
cylinder application problems more easily and more simply. 
The new Hanna T750 Series comes in a range of capacities, 
sizes and mounting styles—for air operation up to 250 psi 
and hydraulic operation up to 750 psi. 
For details, ask your Hanna Representative (see your clas- 
sified telephone directory), or write today for a copy of the “NEW CATALOG 
new T750 Fluid Power Cylinder Catalog. No obligation. Write for Catalog / p 
750A—it gives 
complete details. 


Hanna Engineering Works (#£) 
1741 Elston Avenue, Chicago 22, Illinois 
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1. PACKING for reciprocating motion in hydraulic and pneumatic 
devices. New design eliminates “spiral twist,” a common cause for 
packing failure. Users have reported much less drag and breakaway 
in installations where QUAD RINGS have replaced O-Rings and other 
types of packing. Leading edge of QUAD RING acts as a wiper 
ring to minimize abrasion arid prolong service life. QUAD RINGS 
form a positive seal under a wide range of pressures—are particularly 
efficient at 0 to 5 psi. Where O-Rings and other packings fail in per- 
formance, try QUAD RINGS. 


2. GASKETS for sealing matching metal parts. The unique 
design of QUAD RINGS prevents excessive distortion under pressure 
and prolongs the life of the gasket. The four lips of the seal prevent 

“by pass” in devices using frequent pressure cycles. There is less 
“working action” of the gasket in the groove permitting a rougher groove 
finish. QUAD RING gaskets are made in a complete range of sizes 
corresponding in dimensions with O-ring gaskets—making them 
completely interchangeable with O-ring gaskets, eliminating 

any conversion costs. 


3, ROTARY SEALS where hydraulic sealing is required on revolv- 
ing shafts. Although QUAD RINGS are limited to moderate pressures, 
field reports show many successful applications of QUAD RINGS on 
rotating devices. The minimum friction of QUAD RINGS permit 
much higher rotation speed and longer service life. 


QUAD RINGS are an exclusive product of Minnesota Rubber and Gasket Company—and the result 
of intensive research and field testing for 2 years. Minnesota Rubber, the nation’s foremost producer 
of O-rings, V cups, U seals and custom molded parts, understands the problems of modern industrial 
design. As originators of modern injection rubber molding, Minnesota Rubber produces QUAD 
RINGS—and all its many other rubber parts—to the closest possible dimensional tolerances. 


Free samples of QUAD RINGS 
are available in all sizes together 
with a descriptive brochure with 
technical information and instal- 
lation data. We urge you to in- 
quire about this revolutionary 
new seal today. 


MINNESOTA RUBBER 
AND GASKET COMPANY 
3634 Wooddale Ave. 
Minneapolis 16, Minnesota 

Phone West 9-6781 
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... famous for 


® PUMPING EFFICIENCY 
® LOWER COST 
© LONGER SERVICE 


EXTURE engineering keeps Dar- 

cova Pumcups far ahead of ordinary 
piston packing. For example: Pumcups 
operate at full efficiency throughout 
their entire life. Fluid slippage is vir- 
tually eliminated. 

Moreover, you can count on much 
longer service ... users report Darcova 
Pumcups outlast other packing at least 
3 to 1! 

Write for -all the facts on Darcova 
efficiency: Bulletin No. 4502 on Pum- 
cups for air and hydraulic mechanisms; 
No. 4401 on Pumcups for reciprocating 


pumps. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 15, Pa. 


PUMCUPS 
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rugged reliable 
solenoids 


PLUNGER sad 


HARD CHROME 


PLATE BONDING ON 
PLUNGER LAMINATIONS AT POINT OF IMPACT 


actuate clutches 


operate switches 

control machines 

print identifying symbols 
operate safety devices 


eject work in process 


actuate clamping 


move levers 


operate valves 
vibrate cutting knives 


open and close doors 
hold chucks 


sort inspected parts ee 


ONE CENTRALLY 
LOCATED AIR GAP 


> . 


Namco Solenoids, with “Stellite”-weld 
plunger contacts are built in a wide range of 


WRITE FOR BULLETIN EM-52. 


: standard sizes (244 to 21 lbs. at %” stroke it gives complete engineering 
and 4 to 25 lbs. at 1” stroke); in push type, data, as well as suggestions for 
pull type, or combination push-pull type. pr nner «they the — 
They are available for either AC or DC serv- 
ice, and with standard or special terminal cations. 


blocks and mountings. 

Other types of units for special application 
are also available—and experienced engineer- 
ing assistance, to assure the most satisfactory 
application of Namco solenoids as a thorough- 
ly dependable part of your product, is yours 


THE NATIONAL 
ACME COMPANY 
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We wore a hat... 


. . . to catch the foundry sand as 
we took pictures of the tunnel lo- 
cated hydraulic system described 
in this month’s lead article. After 
our 15 minute tour of the tunnel 
we scientifically measured the sand 
caught by our favorite fedora and 
then by taking time, area, distance, 
vibration and orneryness into con- 
sideration concluded that the hy- 
draulic system had to work under 
a heck of a lot of sand. Neverthe- 
less the system holds up many 
times better than our hat and cer- 
tainly this application proves that 
oil driven machines in a foundry 
are practical. 

Dick Ogilvie of National Mal- 
leable showed us how this transfer 
system works, and Bill Howells, 
the plant engineer, added informa- 
tion on the design. 


Gremlins 
in the Drain Line 


We usually treat drain lines with 
very little respect. They're of 
course necessary on many valves, 
pumps and motors to carry off 
leakage or pilot flow, so we add 
them rather begrudgingly and then 
hope we can forget them. All too 
often it seems that these drains are 
a fine hiding place for little trouble- 
makers who make valves do un- 
expected things. 

Ed Gatwood tells how to attack 
these drain line gremlins in a short 
article on page 74, His solution 


about Applied Hydraulics 


is to make sure that the gremlins 
get a one way ride back to the 
reservoir. 


Big Winches 


There’s a good future for hy- 
draulic transmissions on winches. 
Cargo handling in and out of the 
big ships is one of the growing 
applications. With big ships hav- 
ing to spend more time in port 
than at sea, here’s the place where 
dollars can be saved. Design of a 
typical cargo winch is detailed in 


E. C. Milde’s article. 


Speed Control .. . 


. .. depends on the rate of flow of 
oil. Easy to say—but very hard to 
do. Of all the various types of hy- 
draulic circuits, we believe that 
those designed for speed control 
are the most important and often 
the least understood by men learn- 
ing to apply hydraulic circuits. 
J. R. Fawcett authors an article 
which reviews many of the circuits 
used to regulate speed of motors 
and cylinders. In following issues, 
there will be short detailed articles 
on several control circuits which 


have been developed in England. 


Design of Hydraulic Snubbing Devices 


Every so often the mail brings 
us a request for information about 
the design of cushions in hydraulic 
cylinders. These readers want to 
learn how to develop the taper of 
the cushion pin. 


Cushions serve the very import- 
ant function of slowing down pis- 
ton travel at the ends of a stroke. 
Usually the design is pretty much 
cut-and-try. When the acceleration 
or deceleration control is critical 
the cut-and-try procedure doesn’t 
always pay. 

How can the needle contour be 
determined? What are some of the 
designs of snubbing mechanisms 
for hydraulic cylinders? Answers 


to these questions are given by 
Glenn L. Martin’s Chief Mechani- 
cal Engineer, Everett G. Graven- 
horst, in this month’s Aviaticn Sec- 
tion. The described technique and 
designs can readily be applied to 
equipment other than aircraft. 


APPLIED HYDRAULICS 


Fluid Power/ Lines 


Precision Rings 
—carefully inspected, high 


recision “~— Rings and quality, tough, compression 
molded! 
Dyna-seals are solving 


—for sealing under bolt 
heads, rivets, flanges, cir- 


new design problems every day! ———«" 


THEY LICK LEAKAGE! 


for aircraft : 


Shown here are just a few among the hundreds of today’s . Die ad 
successful designs that employ PRECISION ‘‘O"' Rings and NUE 
Dyna-seals for simplicity, economy and leak-free service. | rer 
Let Precision engineers help with your design. Write for free 


Handbook of valuable *‘O"’ Ring and Dyna-seal data! 


ee 
recision Rubber 
CORPORATION 
So” Ring: and Dyna-seal Specialists 


Dept. 1, Oakridge Drive, Dayton 7, Ohi0 canadian Plant at: Ste. Thérése de Blainville, Québec 
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. a hydraulic pump unit. But there’s 
more to it than meets the eye. 

The PRESSURE it develops is infinitely 
ADJUSTABLE, yet NO RELIEF VALVE is 
used, and thus no power is wasted. 

If desired, the VOLUME of oil delivered 
can also be infinitely ADJUSTED . . . or 
reversed . . . WITHOUT using a FLOW 
CONTROL VALVE. 

NO OL COOLER is normally required, 
even though this unit can run CONTINU- 
OUSLY at 3000 p.s.i. 

All the types of CONTROLS for this 
pump are out where they can be seen... 
not hidden inside. They are SIMPLE both 
in basic design and operation. 

And the variety of controls . . . well, 
why not write for the details as applicable 
to your particular requirements! 


Quallg= EQUIPMENT for Quabileg PERFORMANCE 


BENJAMIN LASSMAN & SON - Route 8, GLENSHAW,. PA. 
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NOW... fire-resistant hydraulic fluids 
at the viscosities you need— 


Celanese’ 


SAYBOLT SECONDS @ 100° F. 


The new Cellulube series of fire-resistant hydraulic fluids —in 3 viscosity 
ranges—clears the way for many new applications. 


In addition to fire resistance and excellent In the die-casting field, Cellulube 150 and 220 

lubricity, Cellulube hydraulic fluids have the are already standard hydraulic fluids. Now 
following advantages: Cellulubes find applications in... 

furnace combustion controls in steel mills 

non-corrosive low volatility and oil refineries . . . coke ovens, furnace 


viscosity tilters, loaders and ingot carriers . . . elec- 
trical welders, extrusion presses, forging 


non-foaming high boiling point and multiple action presses. 


Your Celanese representative will be glad to 

give you full details. Or write for samples and 

technical data to: 

Celanese Corporation of America, 

Chemical Division, Dept.588-D, 

180 Madison Avenue, New York 16. “Reg. U. 8. Pat. Off. 


HYDRAULIC FLUIDS SPECIALLY ENGINEERED FOR SPECIFIC APPLICATIONS 
April, 1955 Circle 19 on Reader Service Card 


90 150 220 

— 

f 

1 

~ 
th 


HE SERIES 


WEBSTER 


FOUR SIZES RANGING FROM 
1S TO 30 GPM UP TO 1200 PSI 
SPEEDS TO 2400 RPM 


e Moving parts are reduced to a minimum by the 
compact design of these HE series helical gear type 
hydraulic pumps. Al! four capacities have the same 
mounting. Side or end porting, or a combination, 
is available. When used as fluid motors this series 
can develop up to 20 H.P. 

Manufactured with anti-friction bearings, ex- 
tremely dense cast iron bodies and selected alloy 


PUMPS 
FLUID MOTORS 


FOR AGRICULTURAL EQUIPMENT + INDUSTRIAL TRUCKS 
LOADERS + POWER STEERING + MACHINE TOOLS 
CONSTRUCTION MACHINERY 


steel shafts, WEBSTER HE Series pumps and fluid 
motors are engineered and precision-built for eco- 
nomical service and long life. Designed for use with 
non-corrosive liquids with lubricating qualities. 


Write today for catalog containing illustrations, 
descriptions, typical performance curves, and pump 
data sheets, or contact us for special adaptations for 
our particular needs. 


OIL HYDRAULICS DIVISION 


WEBSTER 


RACINE 


MANUFACTURERS OF A COMPLETE LINE OF OIL HYDRAULIC PUMPS FROM .2 TO 30 GPM CAPACITY 
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DELIVER MOBILE POWER bow ALLIS-CHALMER 


Eastman Hydraulic Hose Assemblies 
used on steering ram of Allis-Chalmers 
TS-300 and TS-360 Motor Scraper. 
Also used on TS-200 Series to contro! 
steering, plus apron, ejector and bow! 
action—applying down pressure when 
loading equal to the weight of the 
560 Ibs.! 
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GLACIERS NEVER HAD IT SO EASY. 


The millions of years required by the 
glaciers to scour and alter the earth 
diminish to mere minutes when Allis- 
Chalmers earth moving and grading ma- 
chinery go to work. Many of these mighty 
machines owe much of their ease of op- 
eration and maneuverability to hydraulic 
power—delivered through EASTMAN 
Hydraulic Hose Assemblies. 


TODAY'S FARM YOUTH NEVER 
BORN "30 YEARS TOO SOON” 
Milestones in farm mechanization 
are marked by Allis-Chalmers 
farm machinery. Pioneering in 
many farming innovations resulted 
in such exclusive firsts as the 
ROTO-BALER, ALL-CROP Har- 
vester, Rear-Engine Tractor — 
Power Shift Wheels, SNAP- 
COUPLER and Hydraulic Trac- 
tion Booster. Much of the opera- 
tion and control of this world 
famous line of farm machinery is 
done through hydraulic power— 
also applied through EASTMAN 
Hydraulic Hose Assemblies. 


NATURE NEVER CRUSHED ROCK 

LIKE THIS... 
Hydraulic power on the HYDROCONE 
crusher affords “one man, one minute” 
product size control. It provides a rapid 
and convenient means of raising or low- 
ering the crushing head. It permits com- 
pensation for wear and facilitates empty- 
ing the crushing chamber in case of 
power failure or for the quick release of 
uncrushable materials. Allis-Chalmers 
pioneered in this type of crusher— 
as EASTMAN pioneered in Hydraulic 
Hose Assemblies. 


TURN TO EASTMAN for your Hydraulic 
Hose Assemblies, too. Whatever your 
requirements, always get your first recom- 
mendation from EASTMAN ... first in the 
field. Exclusive designs, advanced engi- 
neering, unequalled production facilities 
and efficiency— mean unequalled econ- 
omy, performance and constant customer 
satisfaction for you. 


“AD-40" Motor Grader “TS-300" Moter Scraper 
: EASTMAN MANUFACTURING CO. Rey 
Since 1914 WRITE 
of Dept. AH-4, Manitowoc, Wisconsin for free Catalog 101 
i on Easiman Hose Assemblies 
| April, 1955 ke 
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SMALL & LARGE 
PILOT VALVE 


DOUBLE SOLENOID 
VALVE 


» 


SINGLE 
SOLENOID 


AIRMATION 
VALVAIR 


AIRMATION by VALVAIR — a control 
of components for Automation in air, 
vacuum and hydraulics. 


DIAPHRAGM j SINGLE OR DOUBLE SOLENOID 
VALVES, LARGE OR SMALL PILOT 
VALVES — Designed and built to 


J. 1. C. Standards. Maximum Speed — 
Life — Range — Durability. 


9 DIFFERENT CONTROL ASSEMBLIES 
with 5 body types and 5 sizes give you 
thousands of different combinations. 


ASK FOR BULLETIN Al4 


CYLINDER 


951 BEARDSLEY AVENUE + AKRON 11, OHIO 


Representation ingham Boston Buffalo Charleston, W. Ve. 

Chicago Cleveland Cranford, N. J. Dayton Denver Detroit Eureka, Calif. 

Houston Kansas City, Mo. ¢ Logansport, ind. Lovisville* Minneapolis S. Pasadena 
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David Hutchinson 
Sundstrand Machine Tool Co. 


@ David Hutchinson joined Sund- 
strand Machine Tool Company’s 
Hydraulic Division eight years 
ago, doing application and field 
work on hydraulic equipment. For 
the last three years Hutchinson has 
been with the Machine Tool Sec- 
tion, where he is responsible for 
the circuit design and application 
of hydraulic and pneumatic equip- 
ment to machine tools. He attended 
Illinois Institute of Technology. 


@ William E. Adamek is senior 
production engineer in charge of 
design, fabrication and application 
of hydraulic and electrical equip- 
ment for automobile body produc- 
tion. He holds a B.E.E. degree from 


JUDGES FOR 1955 PRIZE PAPER CONTEST 


Three engineers who are actively participating in the fluid power field have 
accepted the invitation to serve as judges for this year’s APPLIED HYDRAULICS 
Prize Paper Contest. To learn how to enter the contest see page 121. 


about fluid power a 


William E. Adamek 
Fisher Body Division 
General Motors Corporation 


the University of Detroit. In 1939 
Adamek came to the Electrical and 
Hydraulic Department of Fisher 
Body Division, General Motors 
Corporation, after he had worked 
for four years as switchboard and 
panelboard engineer for the Square 
D Company. 


@ Joseph F. Ziskal has for many 
years been engaged in the design 
and testing of hydraulic lifting de- 
vices for farm equipment. Associ- 
ated with the International Har- 
vester Company since 1928, Ziskal 
has been chief engineer, Hydrau- 
lics Section, Advanced Engineer- 
ing Group, since 1950. 

While serving his apprentice- 
ship with the company, Ziskal took 


engineering courses at Lewis In- 
stitute, Armour Institute and IIli- 
nois Institute of Technology. He is 
a member of the executive commit- 
tee of the National Industrial Hy- 
draulic Conference. vvv 


Powdered Steel Gears 
For Hydraulic Pumps 


After two years of cooperative 
research, three companies devel- 
oped the successful application of 
powder metallurgy techniques to 
the production of high strength 
machine parts requiring properties 
of solid alloy steel. 


Continued on page 
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FROM BASIC DESIGNS... 


... a complete range of hydraulic 
power transmission unils 


from fractional to 250 h.p. 


PUMP/MOTOR UNITS VALVES POWER RACKS 
CYLINDERS - TRANSMISSIONS + REMOTE CONTROLS 


ROTARY PUMPS & MOTORS LIMITED + ALLESLEY COVENTRY ENGLAND 
TELEPHONE: MERIDEN 225-6 
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YOUNG 


RADIATOR COMPANY, 


RACINE, 


wis. 


Lufkin Selects Young 
Heat of Friction in Speed Increasers 


BILLY 
Btu 
SAYS: 


“here is useful design 
dete for Radiator 
Cooling equipment . 
Radiator type and evapora- 
tive type cooling equipment 
using dry air as the cooling 
medium should be designed 
to operate under the DRY 
BULB air temperatures to be expected 
during the summer in the locality where 
the equipment is to operate. Equip- 
ment using cooling effect due to water 
evaporation is designed to operate 
under the WET BULB air tempera- 
tures to be expected. 

For proper design, it is not satisfac- 
tory to use either the maximum air 
temperature, nor the average air tem- 
perature. Use of the maximum air tem- 
perature for design would result in the 
selection of cooling equipment too large 
to be economical, since it would be 
fully loaded only under the most ex- 
treme temperature conditions. Use of 
average temperature for design pur- 
poses would result in selection of equip- 
ment too small to handle the cooling 
load during a great portion of the op- 
erating time. It is necessary, therefore, 
to use some figure between maximum 
and average air temperatures. 

The Young Radiator Company has 
prepared and offers to engineers en- 
gaged in the design and application of 
radiator type and evaporative ty 
cooling equipment, data taken from ‘the 
results of five years of summer records 
in the United States. This data may be 
used and considered as applying to an 
average year. 

For a copy of this data, write for 
Bulletin 654, Young Radiator Com- 
pany, Racine, Wisconsin. 


WRITE FOR FREE 
DESIGN 
TEMPERATURE 
BULLETIN OF THE 
UNITED STATES 


Helpful four-page Bulletin briefly dis- 
cusses atmospheric cooling equipment 
design femperatures for the United 
States. Wet and dry bulb maps are 
fully illustrated with isothermal lines. 
Write Young Radiator Company, Dept. 
445-D, Racine, Wisconsin. 
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Extend bearing life, improve 
lubrication with Young Cooler 


Lufkin Foundry and Machine Com- 
pany, Lufkin, Texas, specifies Young 
Radiator Company Type “F”’ Shell and 
Tube Heat Exchangers to cool Speed 
Increaser lubricating oil. 

The Lufkin Type N3012 Speed In- 
creaser weighs 12,000 pounds and will 
drive a 99 horsepower, 3,600 rpm cen- 
trifugal pipe line pump. 

Gears and bearings are lubricated by 
force feed from a lubricating pump. Oil 
is picked up from the bottom of the 
pump and passed through the Young 
two-pass Heat Exchanger and flows to 
the bearings and gear mesh. 

Oil cooling is necessary with Speed 
Increasers because a per- 
centage of the horsepower 
applied to the input side 
is used in overcoming fric- 


Lufkin Type N3012 
Speed Increaser de- 
signed to drive a 900 
hp pipe line pump, 
and cooled by Young 
Radiator Company Heat 
Exchanger (encircled). 


Young Type two-pass 
Fixed Tube Bundle Heat Ex- 
changer used on Lufkin Speed 


tion. This horsepower loss is converted 
into heat giving rise to oil temperatures 
of 220 F., or higher. By lowering the oil 
temperature lubrication is improved 
and bearing life extended. 

Recognized for their compactness in 
design, Young Heat Exchangers are 
used for any kind of fluid to fluid cool- 
ing. Single or multi-pass units, in fixed 
or removable tube bundles. Available 
in ferrous or non-ferrous metals for 
quick delivery from stock. Write for 
free catalog Ne. 1254, 
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ENGINEER’G 


MOTORS 


CYLINDERS 


HYDRECO HOLLOW-PLUNGER CONTROL VALVES 


The advancements made by HYDRECO engineering in 
multiple plunger, single and double acting control valves 
bring you new, accurate throttling . . . smooth, positive, 
fingertip control with notable freedom from binding, chat- 
tering or troublesome back pressures. Valves with 1 to 5 
plungers in capacities from 5 to 80 gpm and operating pres- 
sures of 1500 and 2000 psi are now available for your 
present and projected equipment. 


HYDRECO FLUID POWER MOTORS 1000 psi 
For the many applications which call for reversible rotary 


motion with high starting and running torques... HYDRECO 
Four-Bolt, Gear-Type Fluid Motors are the economical and 
reliable answer. Precision, ruggedness and simplicity com- 
bine to ideally suit these motors to machine tools, oil drill 
rigs, conveyors, agitators and a thousand other uses. Sizes 
3 to 17 hp at 2000 rpm, 1000 psi. 


all | 
HYDRECO GEAR-TYPE PUMPS 1000/1500 psi 


HYDRECO engineers have shattered the illusion that “any 
gear pump is just a gear pump”. New developments in the 
famous HYDRECO Four-Bolt design provide higher pres- 
sures, higher speeds and higher efficiencies than were pre- 
viously available. You'll want to know more about the 
many Heavy Duty features in HYDRECO Pumps. A full 
range of sizes — 3.3 to 55 gpm at 1200 rpm, 1000 psi. 


HYDRECO AUXILIARY VALVES 1000 /2000 psi 


HYDRECO engineers have made very important contribu- 
tions to the modern hydraulic system in the Relief and Selec- 
tor Valves now available for your applications. For ac- 
curate control over a long service life, HYDRECO Relief 
Valves in capacities to 80 gpm serve without chatter, squeal 
or whistle. The Selector Valves enable you to perform addi- 
tional operations with your system, and these are avail- 
able in capacities to 50 gpm. 
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DUDCO VARIABLE DELIVERY PISTON PUMPS 5000 psi 


The PV-600 Variable Delivery Pumps give designers a source of 
Fluid Power that is modern, compact, flexible, efficient and eco- 
nomical. These pumps are offered with two types of Variable Delivery 
Control. The handwheel Control provides accurate manual adjust- 
ment of delivery from zero flow to full flow. The Pressure Com- 
pensated Type features automatic pressure and flow control . . . 
delivery is reduced as pressure in the system reaches a pre-fixed 
maximum. Delivers 3 gpm at 5000 psi at 1200 rpm. 


DUDCO DOUBLE PUMPS WITH VALVE PANELS 2000 psi 


These integral units meet the broad demands of circuits which call 
for substantial variation in pump volume, such as: “close and hold” 
or “traverse and feed” cycles. Hydraulic Presses, Plastic Molding 
Machines and many Machine Tools find these units highly efficient in 
operation, low in first cost, dollar-saving in reduced piping and valv- 
ing in the circuit and supremely simple to service. Can be used in the 
operation of two separate systems or for Hi-Lo circuits: 


DUDCO DUAL-VANE HYDRAULIC PUMPS 2000 psi 


Featuring a simplified, 3-unit construction, these DUDCO PF-100 
Pumps provide designers with “a High Pressure Pump at a Low Pres- 
sure Price”. The fully balanced DUAL-VANE construction assures 
high efficiency at higher pressures with wear reduced to an absolute 
minimum. Interchangeable Cam Rings add a factor of flexibility that 
conserves time and money. Available in flange and foot-mounted 
models, 3 to 11 gpm at 1200 rpm . . . 2000 psi. 


HYDRECO CUSTOM-BUILT CYLINDERS 


HYDRECO Hydraulic Cylinders enjoy an established reputation for 
quality and dependability. To achieve this degree of dependability 
entails craftsmanship and manufacturing niceties not practical in so- 
called standard cylinders built to meet a price. For engineers who 
seek performance, long-wear under heavy duty conditions and un- 
matched leakproof qualities, HYDRECO engineering and craftsman- 
ship have something of special interest to offer. 


‘While 


HYDRECO DIVISION 
THE NEW YORK AIR BRAKE CO. 

1104 East 222nd St., Cleveland, Ohio 

Gentlemen: 

Kindly send me catalog information on 

HYDRECO Pumps Motors [] Valves Cylinders 
DUDCO 2000 psi Pumps [) 5000 psi Pumps [] Motors [[] 


THE NEW YORK AIR BRAKE COMPANY 


Pumps and Valve Panels [] 


1104 EAST 2220d STREET eCLEVELAND 17+OHIO0 
INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N.Y, 
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NEW BACK PRESSURE 
RELIEF VALVE... 


SHUTS OFF 
TIGHT 


WITH PRACTICALLY NO PRESSURE 
DROP BELOW RELIEF SETTING 


CHATTER 


FREE 


Extra Large Capacity * Unusually Sensitive 


Available in iron,bronze, monel 
Or stainless body. Size 2 to 2” 
inclusive, with bronze, monel or 
Neoprene diaphragm. 


Suitable for use on practically 
all fluids and gases. Especially 
suited for oils of all grades, 
including Bunker “C”. 


For additional information on 
Type FR, and other new auto- 
matic valves in the Cash- 
Acme line, write our Engi- 
neering Department at the 
address below. To avoid 
delay, please include a brief 
outline of your pressure con- 
ditions and requirements. 


6629 E. Wabash Avenve 


For Pressures 
From 0 to 400 
Pounds P.S.I. 


Type FR back pres- 
sure relief valve automatically 
maintains correct pressure on the 
inlet side, by relieving into a lower 
pressure line. It is not affected by 
pressure variations on the dis- 
charge side. Provides protection 
against periodic high pressure con- 
ditions. Can be used with modifi- 
cation as a differential pressure 
regulator—holding a constant dif- 
ference in pressures between valve 
inlet and valve outlet. Valve 
action is fully floating for smooth 
and even control. New patented 
“Floating ring’”’ is unusually sensi- 
tive—gives exceptionally good 
closure. Large capacity in almost 
frictionless performance. 


Decatur, Illinois 

The rm Cash-Acme Line Includes Pressure Reducing and ~-ybe 

Relief V Back Pressure Valves, Vacuum Regulators and Vacuum 
Differential Pressure Regulators, Strainers, Control Valves. 
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Vanadium-Alloys Steel Company 
developed the steel powder, a pre- 
alloyed type made by water dis- 
integration of molten metal. Key- 
stone Carbon Company fabricated 
the steel powder into gears, with 
tensile strength exceeding 100,000 
psi. Hydreco Division of New York 
Air Brake Company made the ex- 
tensive tests of performance and 
durability, and are the first to use 


this kind of gears in its line of hy- 
draulic pump equipment. 

Reports, after thousands of test 
hours in the laboratory and in the 
field, indicated that the perform- 
ance of the new gears was equal, 
if not superior to the cut gears 
originally used. 

Uniformity of one gear to 
another and superior surface fin- 
ish—both features very important 
in a hydraulic pump because its 
volumetric efficiency depends on 
the seal made by the mating of 
the gears’ teeth—resistance to 
wear, very high strength, as well 
as cost reduction, were factors 
which led Hydreco to approve these - 
gears for production. — 


NBS Advisory 
Committees Established 


During the past year, 12 tech- 
nical area advisory committees 
have been established, providing 
a direct continuing link between 
the National Bureau of Standards 
and the organized science and 
technology of the Nation. Nine 
scientific and engineering societies 
have nominated advisory com- 
mittees to the Bureau. These have 
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“Tube and 
forget it” 
with leakproof 
Parker fittings 


Triple-lok flare fittings are the easiest, fastest and safest 
way to tube up even in close quarters. They are absolutely 
leakproof even under the severest conditions of vibration, 
high pressures and temperatures. Triple-lok fittings meet 
J.L.C. and S.A.E. Standards plus specifications of the A.S.M.E. 
Code for Pressure Piping. Available for tubing outside di- 
ameters from 1 through 2 inches. More Triple-lok fittings 
are used on industrial machinery than any other fittings. 


Ferulok flareless fittings, featuring the 
visible “bite”, are especially for high- 
pressure, heavy-wall tubing. Cutaway 
shows why vibration won't break the seal. 


New Intru-lok tube fittings can be quick- 
ly installed by anyone. wm | ao tube 
in, then tighten nut. Designed for instru- 
mentation lines of 4 through 4 inch,O.D. 


| Ga 


New Hoze-lok fittings and hose assem- 
blies (for medium and high-pressure 
hydraulic service) offer better perform- 
ance, easier make-up, greater re-usability. 


Other Parker products include new 
hydraulic control valves, check valves, 
accumulators and O-rings. Mail the 
coupon for the fitting catalogs you want. 


New Weld-iok fittings are machined 
from high-quality steel or stainless-steel 
bar stock and forgings. They are avail- 
able for tubing 4 through 2 inches, O.D. 


TUBE AND HOSE 
FITTINGS DIVISION 
| Section 411-F 


The Parker Appliance Co. 
17325 Euclid Avenue 
Cleveland 12, Ohio a 


(CD Send Triple-lok & Ferulok Catalog 
No. 4300 

[) Hoze-lok Catalog No. 4400 

() Weld-lok Catalog No. 4370 

(C Intru-lok Catalog No. 4320A1 


Nome _ Title 


pony 


| City 


Hydraulic and fluid 
system components 


rker 
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Whether your executive position concerns 
design, manufacturing, selling, maintenance 
or service,—the performance of your equip- 
ment depends on the coupling! 

AJAX Dihedral Couplings are radically 
improved gear-type couplings designed to 
handle offset, angular and end float shaft 
misalignment far beyond capacities of con- 
ventional flexible couplings. 

Simplify your machine design, manufactur- 
ing, installation and maintenance. AJAX 
Dihedral Couplings make it possible to 
design misalignment into heavy duty equip- 
ment as well as out. 


AJAX 


*Pacencs Pending 


DIHEDRAL 
COUPLINGS 


because 


Exclusive AJAX Dihedral tooth design* 
permits holding tooth clearance (backlash) 
to lubrication film requirements. Load is 
distributed at center of teeth, the point of 
greatest strength. All teeth are hardened to 
combine hard wear surface with tough core. 
Seals keep lubrication IN. 

Phone the AJAX representative or write 
the factory for case histories,—you will 
spark-plug some worth-while thinking. 
Also manufacturers of a complete line of 
AJAX Rubber-Bronze Bushed Couplings 
and Vibrating Conveyors. 


Representatives in Principal Cities 
Consult your Telephone Directory 


FLEXIBLE COUPLING CO. INC. 


WESTFIELD, N. Y. 
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selected their chairmen and have 
held meetings at the Bureau. It is 
felt that the special committees 
will prove a valuable source of con- 
sultation and stimulation which 
will strengthen the ties of the Bu- 
reau with American science and 


industry. vvv 


Mower Has 
Hydraulic Drive 


An independent hydraulic sys- 
tem to drive mower sickles has 
been developed for J. I. Case 
“VAIH” tractors. 


Consisting of a gear type pump 
driven from the front of the engine 
crankshaft, a four-way valve and 
a reversible hydraulic motor, the 
system provides continuous, even 
power and constant speed. A built- 
in pressure relief valve will stop 
the knife if the blade gets jammed, 
and is usually cleared by reversing 
the direction of the knife. The valve 
is easily controlled from the oper- 
ator’s seat. vvv 


0” Ring Group 
Joins RMA 


The Rubber Manufacturers As- 
sociation recently admitted to its 
organization the “O” Ring Manu- 
facturers Association, as a subdi- 
vision of the Mechanical Division. 
The first annual meeting under the 
new auspices was held last De- 
cember. 

At that meeting recommenda- 
tions were made for a possible 
solution to the problem of shrink- 
ages in silicone compounds and the 
new officers were installed to serve 
for one year. Chairman, R. E. 

Continued on next page 
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NEW 
Power Drive Cylinder 


... has all the “most wanted” 
design features 


No other cylinder offers you so many 

vital features: compact, streamlined design; 
lightweight aluminum alloy and steel construction 
exceeds all strength requirements; interchangeable 
mountings — foot, flange, pivot, clevis and trunnion. 
Every cylinder can operate with air, water or 

oil without interchanging or adding parts: 

Adjustable cushioning (optional) can 

be added to any cylinder at any time. 


PLUS 
1. Sealed-in lubrication eliminates line lubricators. 
2. Rod wiper and long, self-lubricating bronze 
rod bearing. 
3. Self-compensating synthetic multiple ‘V” 
rod 
4. Rod packing and bearing externally removable. 
5. — porting gives quick response and smooth 
performance. 
6. Rotatable end caps allow 360° piping location. 


7. Rust-proofed cylinder tubing has tough I.D. 
surface. 


8. Bronze piston bearing assures maximum support. 
9. Ground and polished stainless steel piston rod. 
. SyntheticU” cups automatically adjust for wear. 


Mail this coupon for data sheels 
INDUSTRIAL ACTUATORS AND CONTROLS DIVISION, 
NATIONAL PNEUMATIC CO., INC. 
125 Amory Street, Boston 19, Mass. 
GENTLEMEN: Please send me complete information on 
0 NP Power Drive Cylinder OO NP Power Check feed control 
0 NP Power Trol valves 


Title 


NATIONAL PNEUMATIC CO., INC.“ HOLTZER-CABOT 


Designers and manufacturers of 
mechanical, pneumatic, hydraulic, electric 


125 Amory St., Boston 19, Mass. 
Sales Service Representatives 


in Principal Cities throughout the World and electronic equipment and systems 
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Andy Anchor 


Hose Assembly Engineer 


Anchor Coupling Co. Inc. 
Libertyville, Illinois 


HOWDY ! | am one of the 
family here and | don’t mind tell- 
ing you that | am mighty jealous 
of the quality of Hose Assemblies 
that leave our plant carrying my 
name. They’ve got to be right! 
What is your hose assembly prob- 
lem — what kind do you need — 
how many do you want — how fast 
do you want them? 


Drop me a line and 
lll send you a Bulletin 
which will apply to 


" 350 North Fourth Street © Libertyville, Illinois 
Branch Offices: Dallas, Tex.; Plymouth, Mich. 
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Allen, Precision Rubber Products 
Co.; Vice Chairman, T. B. Keenan, 
Plastic & Rubber Products Co.; 
Executive Committee: R. E. Allen, 
T. B. Keenan: J. R. Elliott, Inter- 
national Packings Co.; F. A. Lewis, 


R. E. Allen 
Precision Rubber Products Co. 


Linear, Inc.; and A. W. McGuire, 
National Motor Bearings Co. 

Allen appointed working com- 
mittees and arrangements were 
made for the formation of statis- 
tical reporting procedures on 
monthly sales, bookings and indus- 
trial relations activities. 

The subdivision is planning to 
hold its biannual meeting May 25- 
27, in San Francisco. vvv 


Shaper Mounted Tracer 


This heavy duty shaper, 
equipped with an automatic hy- 
draulic follower, was installed at 
Ernst Iron Works’ Buffalo plant. 
It accurately produces a radial 
hearing seat which formerly re- 
quired two setups and two machin- 
ing operations. The time for ma- 
chining these plates was reduced 
from 75 to 20 minutes. vvv 


Continued on page 24 


APPLIED HYDRAULICS 


May 
Present My Card? 
| 
| 
22 


WHY YOU SHOULD BUY 
the AIR CYLINDER 
with the Built-in Valve 


When it comes to down-right value, the Bellows Air 
Motor (the air cylinder with the built-in valve) tops 
them all for both standard air cylinder operations or as 


a component in new design applications. Not only are 
you buying a precision-built power unit — but you are 
buying a complete power unit. No extra valves to buy 
—dual speed control valves as well as directional valve 
are integral with the cylinder; no cumbersome, com- 
plex piping to install—a single, flexible air hose is all 
the hook-up you'll need. 


You can have your choice of built-in directional valves: 
110 volt or 8 volt electrical control, standard or 
explosion-proof, manual control, or air poppet valve 
control. Five bore sizes: 1%”, 134”, 2%”, 35%”, and 
44”. Any stroke length. 


WRITE FOR THESE TWO BULLETINS: 


Contain full data and specifications on Bellows 
Air Motors. Free. Address Dept. AH-455, 

The Bellows Co. Akron 9, Ohio. In Canada: 
Bellows Pneumatic Devices of Canada, Ltd. 
Toronto. 
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a better kind of power 


FOR INDUSTRIAL MACHINES 


The mark of an 
Extra Dependable 
machine 


From America’s foremost 

producer of custom 

designed motors come 

these premium-built, extra 

dependable E.D. “power 

packages "for general 

industrial use—75 years 

in the making—yours 
3 today at no extra cost! 


1 to 250 hp. AC and DC. 
N.E.M.A, standards. 


F—teEcTRO 


tra 


namics 
Bayonne, New Jersey 
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ependable motors 


PRODUCT OF GENERAL DYNAMICS 
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Aeroquip And 
Weatherhead 
Settle Patent Suit 


Aeroquip Corporation and The 
Weatherhead Company have settled 
the patent infringement suit, which 
has been pending in the United 
States District Court at Cleveland. 

A royalty-paying, cross-licensing 
arrangement was concluded under 
the terms and each company will 
have the right to manufacture hose 
fittings and couplings under cer- 
tain patents held by the other. Each 
concern recognizes the validity of 
the licensed patents of the other 
during the life of the agreement. 

vvv 


Web Backstand Uses 


This backstand controls both 
tension and edge position of a 
moving web as it is fed to a re- 
winder, slitter or converting ma- 
chine. Unit operates at speeds up 
to 1200 fpm. Tension control sys- 
tem is fully hydraulic. The use of 
incompressible fluid to transmit 
signals cuts response time to one- 
fourth that of an otherwise com- 
parable pneumatic/hydraulic con- 
trol system. vvv 


1000-Ton Hydraulic 
Extrusion Press 


For the production of low car- 
bon steel bars, made by a special 
process, Jones & Laughlin Steel 
Corporation installed this new 
press. Designed to their specifica- 
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Equipment designers of 


Muskogee Iron Works report: 


ring packing installed in 
Polished Rod Lubricator- 
Stuffing Box manufactured 
by Muskogee IronWorks, 
Inc., Muskogee, Okla. 


“Greatly increased packing life... 


Uneepac guards against pressure damage’ 


For THEIR NEW LUBRICATOR-STUFFING BOXES, 
design engineers of Muskogee Iron Works needed a 
packing with long service life as well as foolproof 
operation. Uneepac, the Johns-Manville automatic ring 
packing, fully met both of these requirements and 
contributed to the success and acceptance which the 
equipment has encountered. 


In this application, Uneepac protects itself against 
damage by excessive gland pressure. The lips of each 
ring are guarded by the projecting portion of the 
Uneepac Center section. As a result, far greater service 
life and reliability is obtainable in this application 
than with other types of packings. 


Johns-Manville PACKINGS & GASKETS 


Uneepac offers many other important advantages for 
use in pump rods and plungers, compressors and 
similar equipment. Seals effectively in a minimum of 
space. Operates with minimum friction. Has excellent 
pressure sensitivity. Uneepac provides trouble-free 
operation because each ring positions itself diametri- 
cally as well as vertically. Header or follower rings are 
not always required because each Uneepac ring is a 
complete, self-protected unit. 


To learn how Uneepac may aid your new equipment 
design, too, write for booklet PK-58A. Just address 
Johns-Manville, Box 60, New York 16, N. Y. In 
Canada, 199 Bay St., Toronto 1, Ontario. 


J-M Uneepac automatic 
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ASSEMBLING ELECTRONIC PARTS 


@ This Niagara “Controlled 
Humidity” method gives you 
the MOST EFFECTIVE Air Con- 
ditioning because its cool- 
ing and heating functions are 
made completely separate 
from adding or taking away 
moisture. This assures you 
always a precise result. No 
moisture sensitive instruments 
are needed. 


MOST FLEXIBLE. You can 
reach and hold any condition 
in response to instrument set- 
tings, or vary it as you wish. 


EASIEST TO TAKE CARE OF. 
The machine is accessible, the 
control circuits are simple and 
easy to operate, and there are 
no solids, salts or solutions to 
be handled. 


MOST COMPACT. Ic does a 
very large amount of work in 
a small space. 


INEXPENSIVE TO OPERATE. 
At normal atmospheric tem- 
peratures (unlike systems that 
use refrigeration to dehumidi- 
fy) it needs no summer re-heat. 


You can have DRY AIR 


with exact moisture control 


FOR 
YOUR COMFORT 


FOR 
YOUR PROCESS 


FOR 
TESTING MACHINES 


OR MATERIALS 
AT ANY TIME OF 
THE YEAR 


DRYING INDUSTRIAL MATERIAL 


Write for Bulletins 112 and 122 


NIAGARA BLOWER COMPANY 


DEPT. AH, 405 LEXINGTON AVE. 


NEW YORK 17, N. Y. 


Niagara District Engineers in Principal Cities of U. S. and Canada 
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tions, Loewy-Hydropress, Inc., 
built this equipment. 
Hydraulically powered, with a 
horizontal stroke, the press can op- 
erate at pressures up to 1,000 tons. 


The production sequence is com- 
pletely automatic. Heated billets of 
pre-determined size are brought to 
the loading end of the extrusion 
press. A hydraulic cylinder posi- 
tions the hot billet, then pushes it 
through the die. The extruded bar 
is conveyed automatically to a 
cooling bed. J & L makes its own 
dies for the press. Lubricant used 
in the extruding process is pow- 
dered glass. — 


Meetings In The 
Fluid Power Field 


May 12-14: As part of the 
Centennial celebration at Michi- 
ethane College, the College of 

ngineering is sponsoring a sym- 
posium on “Automation—Engi- 
neering for Tomorrow”. 


May 17-18: The 1955 Fabri- 
cating Machinery Hydraulic Con- 
ference, sponsored by Vickers In- 
corporated will be held at the 
Hotel Statler, Detroit. Open forum 
discussions will cover oil hydrau- 
lic systems, system problems for 
various types of machinery, with 
special emphasis on maintenance, 
installation, hydraulic fluids and 
seals. Attendance at the confer- 
ence will be by invitation only. 


October 27-28: The Eleventh 
National Conference on Industrial 
Hydraulics will be held at the La 
Salle Hotel, Chicago. vvv 


APPLIED HYDRAULICS 


PROBUCTS 
| 
26 


Test Stand Hook-Up Time Has Been 
Reduced From Days Hours” 


AEROQUIP FLEXIBLE HOSE LINES INSTALL 
QUICKLY... ELIMINATE ALIGNMENT PROBLEMS 


Pressures as high as 5,000 p.s.i. are encountered in the 
testing of hydraulic equipment produced by Waterbury 
Tool Division of Vickers Incorporated, Waterbury, Conn. 
Aeroquip hose lines meet all performance requirements, 
and make it possible for laboratory personnel to make 
test stand installations quickly and easily. 


Henry Legere, Test Stand Foreman, reports that one instal- 
lation, normally requiring four hours to form and fit piping, 
is accomplished in 5 minutes when Aeroquip hose lines 
are used! 


A supply of Aeroquip bulk hose and reusable fittings will 
help you three ways: (1) Cut inventory because you can 
make Aeroquip hose lines to required length in minutes; 
(2) Cut installation time because all alignment problems 
are eliminated; (3) Eliminate failures because Aeroquip 


Size 5 heavy duty transmission for cargo winch drive shown 
in a typical test stand hook-up. Notice how Aeroquip flexible hose lines are exceptionally tough and durable. 
hose lines are used to eliminate need for alignment. Write for complete information. 


eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD « AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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GENERAL SERVICE 
& VACUUM 
V5 Series 


| LENOID 0-1000 p.sii 
VALVE! 


/ 


“DOUBLE-BARRELED” 
CYLINDER CONTROL % QUICK EXHAUST 
176 variations (extra fast 


: cylinder return) 
QV5-3 Series 
3-Way 


These compact, rugged valves perform ms 0-150 p.si. 


HI-PRESSURE 
...in countless applications HYDRAULIC 


The V5 and the V9 are typical of the high-quality, small size valves gene 
which Skinner offers for general service applications. Both give fast, 0-1000 p.s.i. 
dependable operation and positive performance. Both are direct- 
acting, spring loaded, leakproof. And both of them are sturdily con- 

. .. to give maximum service through long, severe use. le] 

[V5]- “Universal” Line SANITARY 
UL-approved — suitable for all common media on pressure or <a 
vacuum. Available in a broad selection of types, electrical outlets, - 0.20 psd. 
port locations and sizes, flow adjustments and coil types. Also avail- FA 
able with UL-approved Explosion-Proof construction and with 
“Quick Exhaust” for extra-fast cylinder return. Simple to inspect — 
can be disassembled without removal from the line. 
Specifications: Type — 2- or 3-way, normally open or normally 
closed, or directional control. Pressure rating — 0-1000 p.s.i. Vacuum 
to 5 microns. 

[vo]- “All Purpose’ Four-Way 
For precision control of double-acting cylinders or two single- 
acting cylinders . . . at speeds up to 600 cycles per minute! Avail- 
able with 176 variations of types, capacities and adjustable flow 
arrangements. Can be used with air, hydraulic, oils and other ; 
common media. Die-cast zinc bodies. 

Specifications: Type — normally open, normally closed, 
or combination — normally open and normally closed. Pres- 4-Way 0-150 p.si 
sure rating — 0-150 p.s.i. Vacuum to 5 microns. 

Do you have a solenoid valve problem? HI-FLOW INDUSTRIAL 


Call in a specially trained Skinner resident engineer — " M Series 
he’ll tackle your problem immediately. 2- & 3-Way 5-150 psi. 


EXPLOSION-PROOF 


«SKINNER ELECTRIC VALVE DIV. 


The Skinner Chuck Company 
105 Edgewood Avenve, New Britain, Conn. 


a Please send me your new General Catalog. 
CT) Please have a Skinner representative call on 


Dote... 


aa 7427 — 
>. oF 
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TO THIS! 


New Hydraulic Component Takes the Bounce 
and Jounce Out of Lift Trucks... FOR GOOD! 


Shock and vibration is common to all hydraulically 
operated lift trucks. When a lift truck with a heavy 
load moves or stops suddenly, runs up a ramp, or 
travels over uneven ground, the bounce and jounce 
set up by the moving load leaves nothing but the 
vehicle and driver to absorb the tremendous pound- 
ing. The solution to this hazard is the Greer 
Accumulator. Its gas-filled bag cushions shock and 
vibration to harmlessness. And the money-saving 
benefits gained far outweigh its low cost in... 
Reduced Spillage and Breakage! Fragile glass- 
ware, crated eggs, bags of cement — anything can 
be handled more safely. Less danger of costly delays 
and customer claims for damaged goods. 
Improved Performance! Lift trucks move faster 
up ramps, over rough flooring and ground. Loads 
stay put. No bounce or jounce to shift crates. 

Less Operator Fatigue! Driver rides more com- 
fortably with closer control of direction and load. 
Work flows smoothly without slowdowns. 

Longer Lift Truck Life! Less downtime, less main- 
tenance when vehicle is rid of damaging shock. 
Parts last longer, perform better, too. 

Learn how a simple pipe-tee and hose connects 
Greer Accumulator to system easily, quickly, and 
at low cost. Call or write your dealer for brochure. 


GET ALL THE FACTS TODAY! 
SEE YOUR LIFT TRUCK DEALER! 
Manulactured by Greer Hydraulics Inc. * Jamaica 30, New York 
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Synchronizing Circuits 


Do you have a diagram of a 
hydraulic system for a lift table 
with four or more cylinders with 
table coming up even, although the 
load is on one end? 


R. W. HERMES 
Walled Lake, 
Michigan 


A group of synchronizing cir- 
cuits was published in the Janu- 
ary 1954 issue of APPLIED HY- 
DRAULICS. These have been sent 
to you. The hydraulic circuit alone 
will not assure proper operation 
of a large table. Design of sup- 
porting guide bushings is critical. 


Swivel Fittings 


We wish to obtain all available 
data on 1500 to 3000 psi equip- 
ment with specific interest in swiv- 
el fittings, to operate pressure 
through 150 degrees. Also infor- 
mation on pumps and valves for 
this service. May we also have a 
copy of your Data List and a copy 
of the JIC standards? 


A. H. SMITH 
Thompson Trailer Corporation 
Pikesville, Maryland 


Lists of suppliers of fittings, 
pumps and valves have been sent 
along with a copy of our Data List 
which offers a summary of litera- 
ture in the fluid power field. To 
obtain the Standards please write 
to: Joint Industry Conference, Box 
182, Northend Station, Detroit 2, 
Mich. 


Paint Circulating Pump 


Our company is looking for a 
small expendable vane type pump. 
We intend to use this pump to cir- 
culate paint through a heater under 
approximately 600 psi. The pump 
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@ OIL pressure to 750—AIR to 200 P.S.1. 


@ New Compact Design ... Saves up to Spin 
Space Turn 
@ Proven Performance ... with Extra a 


High Safety Factor 
@ Super Cushion Flexible Seals for Air 
... New Self-Aligning Adjustable Oil 
Cushion 
@ Hard Chrome Plated Bodies and 
Piston Rods 
@ The Only Cylinders with all the 
Extras as Standard 


T-J Spacemaker Cylinders get 
first call for an ever-widening 
range of power movement jobs in 
industry today—because they’re 
so advanced in design . . . so 
efficient and dependable in 
performance. Wide selection 
of styles and capacities. Check 
your needs now! Send for 
bulletin SM-454-2. The 
Tomkins-Johnson Co. 
Jackson, Mich. 


is} 
CIRCULAR HEADS WITH TH RODS 


/ 

| | / 
/ 


SQUARE HEADS WITH TIE RODS 


/ 


7 SPACE 
T-J]} / SAVED 


SPACEMAKER provides eddinenc! room fer 
equipment withey! sacrificing 


TOMKINS-JOHNSON 


RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 


Member of the National Fivid Power Association 
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@ Chemically inert 
—will handle all corrosive 
liquids, petroleum prod- 
ucts, gases and solvents. 


© Life-long flexibility 
—will not damage or fa- 
tigue under severe vibra- 
tion or repeated expan- 
sion and contraction. 


© Outstanding electro- 


chemical properties 

— eliminate electrolysis in 
the handling of chemicals, 
acids, etc. 


© Wide temperature range 
—flex perfectly and other- 
wise physically unaffected 
over a wide temperature 
range. 


“John Crane’’ Bellows provide a positive 
answer in the transmission of any type 
hydraulic or lubricating fluid, including the 
newly developed synthetics. Impervious to 
practically all known corrosive liquids and 
gases, they are unaffected by temperatures 
from —300° to +500°F. 

Made from a special densely molded stock 
and so machined that there is no inherent 
stress at their free length— they expand and 
contract in either direction with equal freedom 
of motion. End flanges of French-type gasket 
construction facilitate easy assembly and as- 
sure a leak-proof seal. Stock sizes are avail- 
able in a full range of standard pipe dimen- 
sions from 1 to 8 in. 

Bellows are also available in a wide range 
of designs suitable for metering pumps, 
pressure accumulators, batching scale con- 
nectors, etc. 


Further information on Teflon parts and products is 

available in ‘John Crane’s” 12-page illustrated catalog, 

“The Best in Teflon.”” Send for your copy now. Crane 

Packing Company, 1805 Cuyler Ave., Chicago 13, II. 

In Canada: Crane Packing Co., Ltd., 617 Parkdale 
Ave., N., Hamilton, Ont. 


CRANE PACKING 


*DuPont Trademark for tetrafluoroethylene resin. 
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would only furnish enough pres- 
sure to induce flow through the 
closed high pressure circuit. 


ERIC NORD 
U. S. Automatic Corp. 
Amherst, Ohio 


We don’t have an answer for 
this request. The life of any pump 
we are familiar with would be very 
short under the operating condi- 
tions of this job. 


1955 N.I.C.H. Program 


Will you let me have the infor- 
mation now available on the Elev- 
enth National Conference on In- 
dustrial Hydraulics now scheduled 
for October 27-28 in Chicago? Our 
management is greatly interested 
in it even at this early date. 


Z. C. VAN SCHWARTZ 
Baldwin-Lima-Hamilton Corp. 
Hamilton, Ohio 


At this time we only know the 
dates and location of the N.C.1.H. 
meetings. They will be held at the 
LaSalle Hotel in Chicago. As in 
previous years, APPLIED HY- 
DRAULICS will publish all pro- 
gram details as soon as they are 
available. 


Correction for “Power in a 
Smaller Package" 

After we ran “‘Power in a 
Smaller Package’ Evaluating of 
5000 psi Hydraulic Systems” in 
the November, 1954, issue (pp 80, 
82, 84, 86, 88, 90) we received a 
letter from George Ashman, Senior 
Test Engineer, Hamilton Standard 
Division United Aircraft Corp., 
pointing out that the vapor pres- 
sures given for MIL-O-5606 hy- 
draulic fluid as established by 
Shell Oil Company differed quite 
widely from the data supplied to 
his company by Esso Standard Oil 
Co. and by R. M. Hollingshead 
Corp. He suggested that since there 
is apparently no limit on vapor 
pressure in Specification MIL-O- 
5606, some variation between 
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Series 
UNIT VALVES 


For MATERIALS HANDLING 
A TRACTORS, BUCKET LOADERS, 
CONSTRUCTION and MINING 


MACHINERY, Eve... - 


4 OF VALVES FROM 
AND CHECK 
VALVES HYDRAULICALLY 
BALANCED 
SPOOLS 
CYLINDER 
CONNECTIONS DISCHARGE 
TO TANK 


1) CYLINDER 
CONNECTION 


OR OUTLET 

DOUBLE MANIFOLD 

ACTING 

VALVES (ON BOTTOM) 


ALTERNATE DISCHARGE 
CONNECTION FOR 
GASKET MOUNTING 
TO RESERVOIR 


improved Metering 
Characteristics 


New, compact, more versatile design of valve. End 
sections combine in one casting the inlet or outlet mani- 
fold plate together with any operating-valve section. 
Inlet section also contains relief valve. Individual outlet 
plates available for single unit valves. Single- and 
double-operating valve sections can be added between 
end sections as needed. Valve can be adapted for 
tandem (series) operation. Single-acting valves available 
for either direction of lever shift. 


Other features include protection of pump from reverse 
flow during shifting . . . three point mounting for more 
simple installation . . . cylinder connections with %-16 
N.F.-2 straight threads (AND 10050 type) which conform 
to SAE standards help insure leak-proof connections... 
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REQUIRES LESS SPACE 


ation Operating- 


New Combin Plate Sections 


Valve and En 


6794 


ENGINEERS AND BUILDERS OF O/L HYDRAULIC EQUIPMENT SINCE 1921 


LOWER COST 


Simplified Design 
and Construction 


optional outlet ports in end section so valve can be 
gasket mounted to the oil reservoir or pipe connected. 
Designed for use with Vickers Series V-200 Vane Pumps 
(up to 11 gpm), the CM11 Valve can be used up to 
2000 psi working pressure. For further information write 
for Installation Drawing M168643. 


VICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION * 
1474 OAKMAN BLYD. e@ DfTROIT 32, MICH. 


NNATI « * DETROIT 
HOUSTON Los ANGELES AREA Segundo) + MINNE- 
APOLIS NEW YORK AREA N. J.) PHILADEL- 
PHIA AREA (Media) « PITTSBURGH 


AREA 

ROCHESTER + ROCK A e- 

ley) « SEATTLE * ST. LOUIS + TULSA + WASHINGTON 
WORCESTER 


Circle 109 on Reader Service Card 


MORE PRECISE 


34 


thefackings 
«impervious to 
all hydraulic fluids 


...made of TEFLON 


Chemiseal hydraulic packings are 
made of pure duPont TEFLON to out- 
last other packing materials many 
times over. Chemically impervious, 
they have zero swelling in all hydro- 
carbons, new synthetic hydraulic 
fluids and solvents. Require no 
chemical inspection. Unmatched in 
anti-friction properties, tough, resil- 
ient, non-flammable, long wearing. 
Service temperature range is from 
minus 110°F to plus 500°F. 


Try Chemiseal back-up rings that 
greatly lengthen “‘O”’-ring life and 
prevent extrusion. Available in solid, 
split and spiral types in all com- 
mercial and AN sizes for “O”’-ring 
packings, gaskets and universal fit- 
tings. Catalog OB-1152. 


Try Chemiseal V-type packings for 
manual or automatically operated 
valves. Seal with low gland pressure 
and operating torque. Supplied with 
square-end TEFLON adaptors if re- 
quired. Catalog TP-1053. 


UNITED STATES GASKET COMPANY 


Campen 1, New Jersey 


FLUOROCARBONS & OTHER PLASTICS 


Representatives in principal 
cities throughout the world 
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manufacturers might be expected. 
However, he questions such an ex- 
planation of the large difference 
and asks that the source of infor- 
mation be checked. 


We referred both Mr. Ashman’s 
letter and his graph to Mr. Stein- 
metz. We also asked Esso Stand- 
ard and R. M. Hollingshead if they 
could shed light on the situation. 

Mr. Steinmetz, in checking his 
data, consulted both Mr. C. Daniel 
of the San Diego office and T. 
Dumlap, Jr., Manager, Lubricants 
Department, Los Angeles Division, 
of the Shell Oil Company. Mr. 
Dunlop supplied actual vapor pres- 
sures on Aero-Shell Fluid 4 at 
temperatures from 200 to 300 F. 
These were given in mm Hg. From 
the table it is apparent just what 
the error was. From the vapor 
pressure in mm Hg the absolute 
pressures and psi are calculated, 
as for example for 294 F, 

30 
6 * 14.7 = .58 psia. 

It is apparent that the error was 
in picking up the psf pressure 
value instead of the psi pressure 
value. This table should be used 
instead of the one on page 90 in 
the November issue. 

Vapor Pressure 
PSF PS? 
83 58 

272 49.2 34 

254 33.0 23 

230 18.2 13 

194 7.9 .06 


Mr. Steinmetz in forwarding 
this explanation, points out that 
this is “one of the many slippery 
errors which occur occasionally 
in the transfer of data.” 


Film List 
APPLIED HYDRAULICS has prepared 
a list of films covering pneumatics 
and hydraulics. This list briefly 
describes 48 available films and’ 
tells where each film may be- 
loaned, rented or purchased. This 
film list will be sent free to readers: 


requesting copies. 
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money-saving benefits Series Valves 


Longer Service Life... 
design means fewer moving parts, peqiaNan—————n 
struction without excess bulk or weig aa 

of reliable service. 2 


Easier Maintenance. .. all seals are commercially available 


“O” rings, moving seals mounted on easily-removable SOLENOID OPERATED... single or double solenoid, in sub- 
sliding spool; can be replaced in a few moments with plate (shown), or gasket mountings. 42” port size is only 


little disassembly. 9%” long overall; 1” port size, 13%” long. 


Corrosion Resistant Construction ... aluminum alloy body 
with hard drawn brass porting sleeve, aluminum alloy 
spool with oil-resistant synthetic rubber “O” rings. 


Compactness .. . exclusive MODERNAIR design reduces 
bulk and weight, gives you maximum performance in 
minimum size (see photos for typical dimensions). 


B | PILOT OPERATED ...in full pilot operated 
Versatility... available in %” through 1” port sizes for air 
or oil hydraulic service to 200 p.s.i., in all popular mount- pipe mountings. Button bleeders 
ing styles and operating types. Basic parts completely may be mounted in end caps 


if desired. Only 5” long in 


interchangeable — reduces inventory to a minimum! 4” port size, 8%” in 1” ports. 


LEVER OPERATED ... also 
NOW READY...NEW, MODERNAIR CATALOG LEVER 


Gives complete dimension data, prices on MODERNAIR's treadle, or roller cam. 

full line of cylinders, valves, packaged fluid power de- pac cua pipe 
mounting shown, 

vices. Write today for your free copy of this handy , ‘lable. 


reference book. 


in some territorie:; write or wire now for MODERN- 


CORPORATION 


ROOM A4, 400 PREDA STREET, SAN LEANDRO, CALIFORNIA 


Trodemork 
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with UCON Hydrolubes 
safety hydraulic fluids 


Ucon Hydrolubes are a combination of ingredients blended 
in balanced proportions for maximum safety, maximum effi- 
ciency, and easy maintenance—a synthetic lubricant, water, 
effective liquid and vapor phase corrosion inhibitors, special 
anti-wear agents, and an anti-freeze. 

All these components add their beneficial properties to give 
Ucon Hydrolubes remarkable advantages: fire-resistance that 
has been proved both in the laboratory and in 7 years’ industrial 
use . .. no harmful effects on packings and seals . . . high 
viscosity indexes (150 to 160) . . . low pour points (below 
minus 55°F.) . . . no toxicity problems. 

Ucon Hydrolubes are supplied in viscosities of 200, 300, 
and 550 S.U.S. at 100°F.—and others can be made. There’s 
a Ucon Hydrolube to do your job. 


Remember: SAFETY is no accident... 


return the coupon today. 


UCON Hydrolubes are products of ... 


CARBIDE CARBIDE AND CARBON CHEMICALS COMPANY 
om nation os A Division of Union Carbide and Carbon Corporation 
CHEMICALS 30 East 42nd Street [Ta New York 17, N. Y. 


Please send me the booklet “UCON Hydrolubes,” Form 7380. 


Name 


Company___ 


Address 


“Ucon" is a registered trade-mark of Union Carbide and Carbon Corporation. 
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Needs a Valve 


Can you tell us where to buy a 
3 inch 4-way solenoid or air op- 
erated valve. This valve is to be 
open center and operate at a 
maximum pressure of 250 psi. It 
must handle an emulsion of water 
in 10% rolling oil. The rolling oil 
is a mineral oil base with lanolin 
and fatty acids added. It has a 
pH factor of 7.85. 


J. GRANT MEYERS 
Grinnell Company 
Toronto, Ontario 


Sources for this valve have been 
suggested. Perhaps readers can 
supply additional information. 


Fruit Juice Pump 


Could you help us locate a man- 
ufacturer of a small, almost toy 
size hydraulic pump to be used to 
pump fruit juices in a vending ma- 
chine which we manufacture? 
What we have in mind is a non- 
immersion type, capable of contin- 
uous duty whose capacity need not 
be over .5 gpm at a head of 1 psi. 


A. J. DALLAS 
The Opticraft Co. 
Woodland Hills, Calif. 


A list of several possible sources 
of supply has been sent. 


Component Application 
Sheets 


In the January 1955 issue, ap- 
PLIED HYDRAULICS published a 32 
page section which concisely de- 
tailed air, oil and electrical com- 
ponents. Are reprints of this sec- 


tion available? 


R. J. SMITH 
General Electric Co. 
Cleveland, Ohio 


Yes, reprints in booklet form 
can be purchased. Single copies 


_ are 50 cents each. In quantities of 
| 50 to 99 the price is 40 cents each; 
| in quantities of 100 or more each 


copy costs 35 cents. 
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FIRE-RESISTANCE 

: 


HOLD-DOWN OR CLAMPIN 


DENISON 


PUMPS * MOTORS * CONTROLS « PRESSES 


5000 psi— 
continuously 


Denison Axial Piston Pumps 
operate continuously at 5000 psi, 
deliver up to 35 gallons per minute 


Few hydraulic pumps can operate at 5000 psi. And, if they 
can, it's for only a few seconds at 5000 psi. Not so with 
Denison Axial Piston Pumps. They deliver up to 35 gpm 
at 5000 psi . . . continuously. Yet they cost no more than 
many pumps with lower pressure ratings. 


Three sizes deliver 10, 20 and 35 gpm. Available in 
constant or variable volume types . . . with handwheel, 
pressure-compensating, stem or cylinder volume controls. 
Mountings: Face, flange or foot. 


The circuit shows a Denison Axial Piston Pump in a 
hold-down or clamping circuit. Write us for bulletins 
about Denison pumps. 


THE 
DENISON ENGINEERING COMPANY 
1166 Dublin Road + Columbus 16, Ohio 


April, 1955 Circle 27 on Reader Service Card 31 


4 
4 
y 
f 
4 Y 
MY 
» 
4 
§ 
CIRCUIT 
4 way vaLve ACTING 
a5 
= 
ie Cre 
z | | 


Cuts Hydraulic Leakage 90% 


Hydraulic ram for injection molding press leaked ex- Leaking oil dripped on hot platen and splashed onto 
cessively, using ordinary hydraulic oil. Make-up ran operator, causing burns, spotted clothing, and generally 
approximately 8 gallons per week. untidy condition around the press. 


Packings required changing at least once a month— Changed to Suntac. Make-up oil now running only 


frequent adjusting. Down time for maintenance seriously about '4 gallon per week. Operators are happier, and 
reduced productivity. productivity greatly increased. 


If you have a leaky hydraulic system, remember this: SUNTAC is the hydraulic oil 
especially compounded to reduce leakage. Special additives make the droplets cling 
together . . . keep them from leaking through packings. Experience has proved that 
Suntac will cut leakage an average of 35%. Get complete information about 
Suntac Hydraulic Oil from your Sun Oil Co. representative. Or write Dept. AH-4. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


PHILADELPHIA 3, PA. ¢ SUN OIL COMPANY LTD., TORONTO & MONTREAL 
Refiners of famous High-Test Blue Sunoco Gasoline 
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7Deuble WIDE LINE OF 


HYDRAULIC CONTROL VALVES 


Se PIPE SIZES: %4” THRU 2° 


OPERATING PRESSURES: MODELS FOR 
2000 P.S.1.—3000 P.S.1.—5000 P.S.1. 


MOUNTING TYPES: CONNECTIONS IN 
BODY, SUB-PLATE MOUNTING, FLANGED 


FLOW CONTROL 
VALVES 


- WRITE FOR NEW FULL LINE CATALOG 


oR CONTACT YOUR LOCAL REPRESENTA 


RELIEF VALVES 


BY-PASS VALVES (for sequence 
and unloading applications) 


DIRECT SOLENOID VALVES 


CONNECTIONS 


BY-PASS and CHECK VALVES 
(for counterbalance and sequence 
applications) 


REDUCING and 
CHECK VALVES 


SOLENOID CONTROLLED 
PILOT OPERATED VALVES 


PRODUCTS CO. 


MANCHESTER, MICHIGAN 


_ CALIPORIA MARYLAND Osear E. Jost Ce. Hydraulle Power Equipment Ce. 
The Collifiower, ine. St. Louwis-Prespect 3-4790 North Lima-Kimball 9-3717 Lynn a 
“tym Ellicott City-871 NEW JERSEY Equip. Ce. 
COLORADO MASSACHUSETTS The Aireyal Company Columbus-Wainut 4697 VIRGINIA 
Alta Engineering Co. James Stewart pany Maplewood-So. Orange 2-1701 Dayton-Kenmore pag 
Denver-Empire 6-3557 ‘Amherst-1320 The Battersby Co J._N. Fauver Co., 72085 
GEORGIA Brookline-Beacon 2-8989 Trenton- Export 3-5350 Toledo- Waterville WASHINGTON 
J. A. Postell MICHIGAN NEW YORK 
A OKLAHOMA The Rucker Co.-Seattle 
Detroit. reya pany Leo Johns Co. WISCONSIN 
Walter Werrle Engineering Co. Fllnt-Gedar Mow 7-006 Tulsa-6-1335 Thompson 
INDIAN 26 PENNSYLVANIA Milwaukee: Hilltop 4-4817 
aH, TEC Engineering Corp. MINNESOTA Fimira Heights-5168 Erie Industrial Supply OUTSIDE 
Indianapolis. W alaut 3-8538 H. U. Ine. Roe -Glen Erie-2-3231 CONTINENTAL 
Logansport -3305 1045 Syracuse-75-9911 U. S. CONTACT: 
2-735 The Battersby Corp. 
LOUISIANA MISSOURI OHIO Philadeiphia-Radeliffe 5-7760 - 
Sintes Sales Engineers Lynn Elliett Ce. Lax Industrial Preducts inc. Weinman Pump & Supply Ce. New York, New Yerk 
New Orieass-Cana!l 2882 Kansas City-Vieter 2197 Cleveland-Wyeming 1|-7700 Pittsburgh-Walnut Phene: 
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MOISTURE, OIL SEPARATOR ... A new heavy- 
duty, high-capacity moisture, dirt, and oil separator 
for compressed air lines and equipment is announced 
by Beach Precision Parts Co. The new model, No. 
125 S, is for 125 cfm, 100 psi operation and sells for 
less than $100. The unit is for \4-inch connections 
and is designed to handle 2 million or more cubic 
feet of compressed air without change of filter ele- 
ments. Additional information is available from the 
company. 
Circle 125 on Reader Service Card 


VALVE . . . using the “shear-seal” principle is ex- 
plained graphically in a comic book style publication 
prepared by Barksdale Valves. The book illustrates 
the construction of the valve which has the advan- 
tages of leakproof closure and long service life with- 
out maintenance. The valve permits gradual throttling, 
and its sealing qualities improve with each operation. 
Circle 126 on Reader Service Card 


ELECTRIC MOTORS ... The Lima Electric Motor 
Co. has published a new service brochure which lists 
the names and addresses of authorized Lima service 
stations, fepresentatives and factory distributors 
throughout the country. Also included is a guide to 
information that will enable customers to obtain 
prompt and efficient service. 
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WATER ADDITIVE . . . A special lubricating and 
rust preventing additive developed by E. F. Houghton 
& Co. for use in closed water hydraulic systems is 
explained in a technical bulletin. Called “Hydro- 
lubric,” this additive will provide lubrication through- 
out the entire hydraulic system. It prevents rust and 
pitting of metal surfaces, helps wales wear, power 
loss and water loss and increases packing life. It aids 
pump and valve performance and assures smoother 
operation of equipment. 
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CYLINDERS .. . featuring interchangeable mount- 
ings, self compensating packings, and adjustable 
cushioning are described in Bulletin IC-2.3 offered 
by National Pneumatic Co., Inc. and Holtzer-Cabot 
Divisions. The cylinders are designed for 200 psi air 
or 500 psi water or oil service (non-shock ). Single- 
end rod and double-end rod models are available in 
stroke lengths of 1-inch increments. Built-in lubrica- 
tion eliminates the need for external line lubricators. 
A special applicator strip on the piston head con- 
tinuously adso:bs the lubricant through capillary ac- 
tion, and deposits a film on the cylinder wall. 
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U-RINGS . . . made from synthetic rubber, natural 
rubber, or silicone rubber are listed in a brochure 
issued by Dowty Seals Ltd. The material is selected 
to suit the application. Inquiries should specify the 
nature and pressure of duids and the maximum and 
minimum temperatures. Illustrated suggestions and 
design information are included. 
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AIRCRAFT HYDRAULIC PUMPS... are speci- 
fied in bulletin 320 by Eastern Industries, Inc. In- 
cluded is the 1700 series pump which is a small and 
light line of pumps for delivering small, accurate 
volumes of fluid against high pressures when oper- 
ating at high speeds. Displacements in this series run 
from .00419 to .025 cubic inches per revolution. The 
pumps can be driven at speeds up to 10,000 rpm and 
are designed to meet the rigid requirements of the 
aircraft industry. 
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TIME DELAY RELAY .. . which can be adjusted to 
drop out in 14 to 6 seconds is described in Publica- 
tion 555 of the Automatic Switch Co. The relay may 
be used with motors having a brake winding to dis- 
connect the brake after a selected time. The relay 
may also be used to disconnect solenoid valves 12 to 
6 seconds after it is energized. 
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Useful Literature | 


INSTALL SNAP-TITE “H" COUPLINGS: 


e Snap-Tite “‘H’’ Series couplings are constructed so that the 
valve is completely closed in coupler before disengaging the 
nipple seal, eliminating fluid spray, and the only loss of fluid 
is the few drops in the nipple cavity. 


e Powerful springs keep valves shut tight when “H” couplings 
are disconnected. 


Check your couplings. Are they creating accident hazards and 
losing costly fluids? Are offensive odors and flammable gases 
escaping from them? 


SNAP-TITE’S ‘‘H’’ COUPLING, SIZE FOR SIZE, IS THE SMALLEST 
COUPLING WITH HIGHEST STRENGTH AND HIGHER EFFICIENCY 


Recessed valve washers . . . fluted valve stems . . . valve stops with mini- 
mum flow restrictions . . . large inside diameter—these combine to allow 
maximum flow capacity with lowest pressure drop. 


Available in sizes Ye" to 10” in alloy steel or to specifications 
SNAP-TITE COUPLINGS CAN HANDLE ALMOST ANYTHING THAT FLOWS 
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See the Snap-Tite representative in your city or write for Bulletin 240A = 0 aM ,. 


ROBERTSON 
EXTRUSION 
PRESS. 


BIRDSBORO PRESS 
PRODUCING CORRUGATED 
ROOFING. 


All over North America Electraulic All-Hydraulic 
high speed pumps and Autodraulic control valves 
are giving consistent and unfailing performance 
over a wide range of applications. A direct hy- 
draulic system powered by Electraulic pumps and 
operated by an Autodraulic control system (no 
solenoids) is an independent unit, unaffected by 
the demands of other machines, giving any de- 
sired pressure at fingertip control—it cannot fail 
to give increased efficiency and economy in 
your plant. 


LOGAN INJECTION MOULDING PRESS. 


HYMAC PULP BALING PRESS 


DIRECT HYDRAULIC SYSTEM 
TOWLER BROS (PATENTS) LTD. RODLEY. NR. LEEDS. ENGLAND. 
Sole Agents U.S.A. and Canada 


MACMILLIN ENGINEERING CORPORATION, 


HOWARD STREET, CHICAGO 45, ILLINOIS * Ambassador [aon 
42. 


MARK 


HIGH SPEED PUMPS \ 
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You win 


on every draw at Summerill 


Particularly when it comes to seamless steel tubing. For our modern, 
versatile plant is completely equipped to produce almost any type of cold 
drawn seamless tubing you may require—and produce it to your speci- 
fications. What's more, every Summerill tube is drawn to a smooth, bright 
surface, unusually free from pits, die scratches and scale—thanks to our 
step-to-step quality control and close inspection. 

Our research, production and sales service groups will welcome the 
opportunity to show you how you can make a better product at less cost 
with Summerill Seamless Steel Tubing. And it may surprise you to discover 
how quickly our closely knit organization can move from problem to 
production. @ Write today for free booklet listing typical sizes, 
shapes and specifications of Summerill Tubing. Address: 
Summerill Tubing Division, Columbia Steel & 
Shafting Company, Pittsburgh 30, Pa. 


District Offices 
BUFFALO + CHATTANOOGA « CHICAGO + CLEVELAND 
DAYTON «+ DETROIT + HARTFORD 
MILWAUKEE + NEW YORK + PHILADELPHIA + PITTSBURGH 


HYDRAULIC TUBING © SPECIAL TUBING ©® MECHANICAL TUBING ¢ DIESEL TUBING © PRESSURE TUBING © AIRCRAFT TUBING 
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Products 


SOLENOID VALVE 
. requires low current 


Designation: Series 6500 


Design: Solenoid-controlled, pilot- 
operated valve is furnished with 
double or single solenoids. The 
double solenoid type is available as 
no-spring, twO-position; or spring- 
centered, three position. Roomy 
wiring box with terminal strip is 
dust sealed and provides 14-inch 
conduit connections on each side 
of the valve. The valve is sub-plate 
mounted for panel installation. 


AIR CYLINDER 
. » « for universal mounting 


Designation: U-series 


Design: Cylinder uses single screw 
thread method of attaching cylinder 
heads to barrel providing an ex- 
tremely strong and compact design 
which requires minimum mounting 
area. 


Features: Four different mount- 
ing types—foot, front flange, rear 
flange, and clevis—are incorporated 
in one cylinder without the use of 
bolts, screws, brackets, mounting 
plates, etc. This gives a more rigid 


ELECTRIC MOTOR 
... is totally enclosed 


Designation: Type J 


Design: Motor is designed more 
compactly than previous types, and 
the same horsepower is provided in 
less space. Improved methods of 
and superior materials 
have resulted in higher electrical 
characteristics and closer tolerances. 
No general disassembly is required 
to gain access to the bearings. Frame 
is solid cast structure, heavily ribbed 
around the entire unit for added 
strength and rapid heat dissipation. 


Components, tools and equipment for fluid 
power systems. For more information fill 
in and mail post card bound in this issve. 


Seven spool designs are available 
for any circuit control. 
Features: The heavy continuous 
duty, shock mounted solenoids pro- 
vide long life and low power con- 
sumption. Solenoids operate on 3.6 
amperes inrush current and .45 am- 
peres holding current at 115 volts. 
Specifications: Valve is designed 
for 3000 psi and flow capacity is 
rated at 3.6 gpm at 15 ft per sec. 
Furnished in '4-inch size. 

Rivett Lathe & Grinder, Inc. 

Boston, Massachusetts 
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installation and avoids assembling 
these parts before installation of the 
cylinder. The cylinder may be used 
in a later installation as a different 
type of mounting without the pur- 
chase of additional brackets. The 
cylinder heads may be rotated with 
respect to each other to locate the 
pipe ports or mounting pads at any 
position desired. 

Specifications: Bore size of 1%, 
1%, 2, 24, and 3 inches are avail- 
able. 


Pathon Manufacturing Co. 
Cincinnati 12, Ohio 
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Conduit box can be rotated to any 
of four positions. Ball bearings per- 
mit thorough purging of old grease. 
Specifications: Motor is avail- 
able from 1 to 10 hp, in fanless 
type from 1 to 14 hp. 


Applications: Engineered for op- 
eration where fumes, dusts, and 
moisture are present. The externally 
exposed surfaces are of cast iron 
for corrosion resistance. 


U. S. Electrical Motors, Inc. 
Los Angeles, Calif. 
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LINE TYPE 
(Cutaway) 
that makes MARVEL SYNCLINAL FILTERS 
AMERICAN INDUSTRY'S A-1 CHOICE 
In the oo of America's industrial giants, as well as in smaller plants, Marvel Synclinal Filters are installed on all 
types of hydraulic and other low pressure liquid circulating equipment. Marvels are chosen because of their ex- VISIT OUR 
cellent performance in protecting machines and increasing production by reducing down time. They are proving EXHIBIT 


again and again, their superiority in the one real test—ON THE JOB! The BALANCED Synclinal Design of Mar- BOOTH #802 
vel Filters provides that all-important balance between maximum ACTIVE filtering area and sufficient storage space at the 


for filtered out particles—therefore, longer periods of productive operation are attained at the absolute 6th National 

of maintenance. They meet J. |. C. Standards. ptt yy 
EASY MAINTENANCE—Both sump and line type filters may be easily disassembled, thoroughly cleaned and reas- EXPOSITION 
sembled by any workman, on the spot, in a matter of minutes. Line type operates in any position and may be serv- International 
iced without disturbing pipe connections. CHicnee ILLINOIS 
Not only plant operators, but also, OVER 550 ORIGINAL EQUIPMENT MANUFACTURERS have recognized the May 16-20, 1955 


superiority of Marvel Synclinal Filters and now install them as standard equipment. 


SPECIFY MARVEL SYNCLINAL FILTERS ON NEW EQUIPMENT-- 
STANDARDIZE WITH MARVELS ON EXISTING EQUIPMENT 


A SIZE FOR EVERY NEED IMMEDIATE DELIVERY! 
Available for sump or line installation in capacities As in the past, Marvel continues to offer 
from 5 to 100 G. P. M. Greater capacities may be at- IMMEDIATE DELIVERY. 


tained by multiple installation (as described in cata- 
log). Choice of mone! mesh sizes range from coarse 30 


to fine 200. FILTERS FOR NON-FLAMMABLE 
WATER FILTERS HYDRAULIC FLUIDS 


Both sump and line type filters have been adapted for Marvels most recent development is a filter for the 
use in all water filtering applications. No changes have efficient filtration of all types of non-flammable 
been made in the basic, balanced synclinal design. hydraulic fluids. 


MARVEL ENGINEERING CO. 


625 W. JACKSON BLVD., CHICAGO 4, ILL. 
PHONE: FRANKLIN 2-4431 & FRANKLIN 2-3530 


Without obligation, please send me complete data on Marvel Synclinal Filters as follows: 


Catalog No. 106 for sSvtveuiie Oils, Coolants, Lubricants AH-4 
Catalog No. 300 for Wate 
Date on filters for A OS hydraulic fluids 


Name Title 
Company 
Address 
City State 
April, 1955 45 


It’s the BALANCED Synclinal DESIGN 
<u 
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This Series C seco heavy duty pump has been aptly 
termed the “Brute” of all hydraulic pumps. The Brute is the 
rugged, revolutionary answer to high horsepower, high pres- 
sure demands. It opens new horizons in the use of oil hydraulic 


power. 

Pressure is developed within hollow pistons—a patented 
feature of sECO pumps—making possible extremely high 
pressures without loss of mechanical efficiency. Each piston 
assembly is completely surrounded by high pressure lubrica- 
tion and literally floats in a hydrostatic film of oil during its 
power stroke. Fluid timed ball check valves insure quiet and 
efficient operation at all pressures. 

The Brute is at present made in two models, with the 
following characteristics: 


MODEL 
MAX. PRESSURE-SPOT RATING—PSI 
MAX. PRESSURE-CONT. RATING—PSI 
DELIVERY AT MAX. PRESS. G.P.M. 
H.P. INPUT AT MAX, PRESSURE 


if you ore interested in high horsepower, high pressure hydraulic power, 
please send for complete information on s#co Series C Pumps. 


Simplex Engineering Co., Zanesville, Ohio 


SIMPLEX ENGINEERING CO. 
Zanesville, Ohio 


Please send me complete information on seco Series C pumps. 


Title 


Name 


Company 


Address 
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RESERVOIRS 
. ++ have fitted accessories 


Features: Reservoirs have large 
mounting area and have fittings, 
pipes, breather, filler cap, gaskets, 
etc. mounted. This simplifies assem- 
bly of a specific power unit. Power 
units can also be assembled with 
customer's components. 
The Rosean Co. 
St. Clair Shores, Michigan 
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HEAT EXCHANGERS 
+ custom made 


Features: Production of these 
units has been set up to provide 
shipment within two or three 
weeks. Numerous optional design 
features may be specified to meet 


a wide variety of heat-transfer prob- 
lems. Nozzles, for example, may be 
of any size or at any location re- 
qui by the installation. Units 
may be specified with or without an 
expansion joint. They have been 
designed for pressures of 150 psi 
and higher. Construction details 
meet ASME Code specifications. 
Downingtown Iron Works, Inc. 
Downingtown, Pennsylvania 
Circle 179 on Reader Service Card 
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LINEAR, with a new, automatic process, now brings you 
“‘O”’ Rings— precise, compression-molded quality, 
at mass production costs! 


This high speed, instrument-controlled process is exclusive 
with LingEar. It produces uniformly cured perfect circle rings 
with flash-free finish, pre-stretched grain structure, and 
complete freedom from contamination by foreign inclusions. 


WHY SPECIFY LINEAR ROTO-MOLDED “O” RINGS? 


April, 1955 


Because they provide greater molded-in strength and wearing - 
properties at a cost comparable to ordinary “‘O”’ rings. 
Moreover, LINEAR Rotro-Mo.pEp “O”’ Rings are dimensionally 
stable and compounded to fit the job. 


LinEarR Roto-Mo.pEp “O” Rings are mass produced . . . 
available for quick delivery in a variety of sizes and materials 
to meet the exact needs of your application. 

Write or call today for full details. 


“PERFECTLY ENGINEERED PACKIN 


LINEAR, Inc, STATE ROAD & LEVICK ST, PHILA 35, PA 
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SHEDS WATER LIhE A 
DUCKS BACH! 


Spray away! This solenoid-operated air valve is 
waterproof. For over two years at the Corn 
Products Refining Company, Argo, IIL, it’s been 
used to operate the cylinders that empty starch 
vats. There, where everything must be kept spot- 
less, it’s been hosed down regularly along with a 
battery of identical MAC air valves. And, unlike 
the ordinary type that had been on the job 
before, not a single MAC has failed to operate 
perfectly . . . none has ever needed maintenance. 


Originally built to special order, MAC valves 
with gasket-sealed covers are now standard in 
many sizes. They protect both the solenoid and 
valve mechanism against dirt and dust, as well 
as moisture . . . making them ideal for foundries, 
food processing plants, or wherever grit, oil, cool- 
ant, water and the like play havoc with valve 
operation. 


If you have an application that requires a 
superior air control—sealed or not—telephone a 
MAC representative listed at the right. 


You'll find all MAC controls simple in design, 
compact, easy to service without touching the 
piping. You'll find MAC valves cost less . . . per- 
form better . . . last longer than any air control 
you've ever used, too. Telephone your representa- 
tive or write for free literature. 


A BATH A DAY doesn't affect this solenoid air valve. It's a MAC with 
a sealed cover—and it's been operating under conditions like this 
at Corn Products Refining Company for two years without a hitch. 


MECHANICAL AIR CONTROLS, INC. 


10030 Capital, Oak Park, Detroit 37, Michigan 
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PHONE YOUR NEARBY “MAC” 
REPRESENTATIVE FOR 
DATA AND DELIVERY 


FORNIA 
OAKLAND 4700 San Pablo 
Ave., OLympi 
SOUTH G Te The Rucker Co., 4956 Fire- 
stone Bivd., Kimball 8271 


ILLINOIS 
CHICAGO 43—Mechanical Air Controls, 10336 
South Western Ave., Hilitop 5-3640 


INDIANA 
FORT WAYNE 3—Neff 


Crescent Ave 


iNDIAWAPOLIS—Jack Neff, 42nd St. Station, 
P. 0. Box 7361, HUmboidt 6421 

SOUTH BEND—Dick Futter, 103 South Var- 
sity Dr., 2-4856 


atus Co., Inc., 
adium 2-7440 


BOSTON 34—FElectrical 
1200 Soldiers Field Rd., S 


MICHIGAN 
Kober, 506 Chilson St., 


FLINT—Kober Sales Engineering Co., 514 
Beach St., CEdar 8-5123 

GRAND RAPIDS—Kober Sales E 
Co., 190 Monroe Ave., GLendale 4- 


MINNESOTA 
MINNEAPOLIS 4—Air Supply 
Co., 2445 Nicollet Ave., Filmore 55 
ST. PAUL 14—W. H. Schulz Co., 2438 Frank- 
lin Ave., Midway 2744 


MISSOURI 
ST. LOUIS 14—Oscar E. Jost Co., 10920 St. 
Henry, HArrison 8-4488 


NEW YORK 
BUFFALO 21—C. H. Tepas Co., 200 Washing- 
ton Hwy., Circle 3210 
WwW YORK 7—C. H. Ribble Co., 261 Broad- 
way, WOrth 4-6227 


neering 


CINCINNATI—The R. W. Nichols Co., Fidelity 
Federal Savings rst Sao 2087-9 Sherman Ave., 
Norwood, rst 


TOLEDO 4—The R. Ww Nichols Co., 510 Man- 

hattan Bidg., MAin 8623 

YOUNGSTOWN 3—The R. W. Nichols Co 

202 Schwenn-Wagner Bidg., Riverside 4-4550 


PORTLAND—The Rucker Co., 911 N. W. Hoyt 
St., BEacon 0205 


PENNSYLV. 
PHILADELPHIA 4—Grand Air y 
K. Wm. ae & Co., Inc., 3717 Filbert St., 


EVergreen 2- 
22 22—The R. W. Nichols Co., 101 
Investment Bidg., ATlantic 1-6050 


DALLAS 18—Womack Machine Supply Co., 
6409 Maple Ave., Dixon 6997 


WASHINGTON 
SEATTLE—The Rucker Whyte-Honry 
4 Stuart Bldg. Rm. 203, MAin 2783 
IN 
MILWAUKEE 10—Neff Engineering Co., 2837 


North 50th St., Hilltop 5- 


ONTARIO, HAMILTON—Higginson Engi- 
neering Sales, P. 0. Box 23 (275 James, » 


MAC 


MECHANICAL 
AIR CONTROLS, INC. 


DETROIT 37, MICHIGAN 
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OIL FILTER CARTRIDGE 
. . . with large filtering area 


Designation: Type F-718, Type 
FW-718 


Design: Filter cartridge is designed 
for low pressure drop and high dirt 
storage capacity. The density of 
filter paper used results in removal 


of particle sizes down to 5 microns. 
The degree of initial particle size 
removal can be controlled by use 
of special papers and other mate- 
rials. Cellulose cartridge is suitable 
for filtering mineral oils or heavy 
duty detergent oils without remov- 
ing the detergents and oxidation 
inhibitors. Two types permit dif- 
ferent methods of installing. 

The Hilliard Corp. 

Elmira, New York 
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AIR REGULATOR 
. . for precise control 


Designation: Model 55 


Design: Regulator is compact, 
lightweight, and rugged. It may be 
panel, bracket, or line mounted. 
Valve spring is stainless steel; dia- 


phragm, Nylon and Buna N; body, 
cast aluminum chemically treated 
for corrosion resistance. Unit is 
furnished with or without pressure 


gage. 


For more NEW PRODUCT reviews 
turn to page 102 


Features: Automatic relief valve 
is actuated if the regulated pressure 
exceeds the preset value. Efficient 
water separation, as well as im- 
proved over-all performance and re- 
duced maintenance, are accom- 
plished by a large capacity dripwell 
and resinous bonded filter element 
35 times the area of standard \4- 
inch pipe. Entire unit is easily 
cleaned and dripwell is drained by 
a simple pushbutton valve. 


Specifications: Size is 344 inches 
diameter by 74% inches high with 
adjusting screw fully extended. 
Maximum flow capacity is 15 cfm, 
maximum inlet pressure is 150 psi. 
Kendall Controls Corp. 
Waltham, Mass. 
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FLOW CONTROL VALVE 

... for frequent speed changes 
Designation: Model No. 1407-4 
Design: Valve handle has 180-de- 
gree rotation with adjustable ten- 


sion to eliminate need for wrenches 
or locking levers. Flow rate changes 


are easily made under any condi- 
tion of pressure or back pressure. 
Valve is lightweight with aluminum 
body and steel working parts. 


Features: Regulated flow is con- 
trolled within 10% of the calibrated 
rate with pressure drops from 75 
to 3000 psi. 

Applications: Controls flow be- 
tween .5 and 20 gpm. Selection of 
handle rotation permits one man to 
control two operations simultane- 
ously. 

Waterman Engineering Co. 
Evanston, Illinois 
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Gerotor Hydraulic Pumps 


Designed take it! 


Gerotor’s simple design and sturdy construction 


assures longer, trouble-free life 
for your hydraulic system! 


The two Gerotors revolve at different ey resulting 
in a continuous opening and closing of the spaces as 
shown in this diagram. Follow the denging position of 
tooth #1 as rotation takes place. Note its relation to 
space /2. As rotation continues, tooth #1 gradually dis- 

_ places oil from space #2, thus creating pressure. 

F outer rotor of the Gerotor principle is designed with one 

_ tooth more than the inner rotor, with fluid-tight contact 
as Batata. As a result, low tooth sliding velocity is 
achieved. 


“4 


Circle 39 on Reader Service Card 


Friction is the basis for all wear . . . Gerotor’s 
exclusive rotor design cuts friction to a minimum. 
The Gerotor principle ... heart of every Gerotor 
pump .. . is represented by a pair of gear-shaped 
elements, one within the other. Power is applied 
through the shaft to the inner Gerotor and is 
transmitted in the closed mesh region to the outer 
Gerotor. 

Each tooth of the inner Gerotor is in sliding con- 
tact with the outer Gerotor at all times, providing 
continuous fluid-tight engagement at very low con- 
tact speed. The contact points revolve only once in 
seven to nine revolutions, depending on the type of 
unit. This reduced friction permits higher shaft 
speeds, assures longer life. 

Due to high production facilities, Gerotor can 
produce special pump designs in quantities at an 
amazingly low price. Whatever your hydraulic 
pump problems, bring them to Gerotor. 


FREE literature available ... write: 


GEROTOR MAY 


CORPORATION 


1535 Maryland Avenue... Baltimore 3, Maryland 
APPLIED HYDRAULICS 
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packings with a plus 


Packings gets you plus service no other packings offer: 


Over the years our engineers have been calling 
this plus the ‘‘P-F-M Factor’ which boils down 
to this: 
Packings—Fluids—Metals . . . 
all three . . . must be compatible for maximum 
hydraulic efficiency! 


For example, when each is selected to work best 
with the others you get longer service from 
hydraulic equipment, freedom from excessive 
maintenance, smooth precision operation that 
lowers costs. 


So standardizing on Houghton VIM and VIX-SYN 


VIM and VIX-SYN PACKINGS 


products of... 


April, 1955 


Packings that are right for the job 
because we make all types and sizes 


Fluids compatible with their seals . . . 
we developed both as a “team” 


Metallurgical experience with ferrous and non-ferrous metals 
used as hydraulic components 


Ask the Houghton Man to fill in details on the plus service 
we're talking about. He has a copy of the latest general 
bulletin, ‘‘Packings by Houghton’’, and data on new stand- 
ards. See him, or write E. F. Houghton & Co., 303 W. 
Lehigh Avenue, Philadelphia 33, Pa. 


Ready to give you 
on-the-job service... 
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DOWNTIME 


KEEP hydraulic systems free from sludge, rust and foam. 
You'll never have to worry about unscheduled stoppages 
due to hydraulic fluid when you use Texaco Regal Oil RGO 
—the oil that has more than ten times the oxidation resist- 
ance of regular turbine-quality oils. 

Texaco Regal Oil R&O provides an ideal medium for 
transmitting power, effectively lubricates internal moving 
parts, stands up under high temperatures and agitation. 


Your hydraulic equipment will run smoothly and pumps 
and other parts will last much longer. 

From the largest hydraulic presses to the smallest 
hydraulic controls, Texaco Regal Oil R&O will assure 
dependable, efficient, low-cost operation. There is a com- 
plete line of Texaco Regal Oils R&O to meet every 
requirement. Leading makers of hydraulic equipment 
recommend their use—many ship their units already filled 
with Texaco Regal Oil RG&O. 

Let a Texaco Lubrication Engineer help you get better 
performance from all your hydraulic mechanisms. Just call 
the nearest of the more than 2,000 Texaco Distributing 
Plants in the 48 States, or write The Texas Company, 135 
East 42nd Street, New York 17, N. Y. 


TEXACO Regal Oils 


OR ALL HYDRAULIC UNI 


. TEXACO STAR THEATER starring IMMY DURANTE or DONALD O'CONNOR on television . 


TUNE IN . 
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. Saturday nights, NBC. 
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Trim bench 


LAYOUT of the oil-hydraulic operated transfer car system 


Don't say “no” to hydraulics in a 
dust-laden plant. One of the country's 


largest foundries has made a layout of over 


1000 feet of oil powered transfer cars 


which gives reliable automatic parts handling. 


Here's the story of how this hydraulic 


system which uses 10 power units totalling 


60 horsepower was custom built to meet 
the operating demands of a foundry. 


Annealing 
furnaces 


Tunnel located hydraulic system powers . . . 


AUTOMATIC PARTS HANDLING 


_ with the job of increasing speed, reducing 
manual effort and providing safer, more efficient 
movement of castings from the trim bench to the 
annealing furnace, National Malleable and Steel 
Castings Company, Cleveland, has made an installa- 
tion of oil powered track mounted shuttle cars. The 
company consulted the Jeffrey Manufacturing Com- 
pany, which designed and built this oil-hydraulic 
transfer car system. 

Dust and space limitations were two factors which 
had to be carefully considered. There is probably 
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no other industry which is faced with such a sand 
and dust problem. Without proper protection, sand 
will get into the oil causing erratic operation and 
damage to packings. To protect the hydraulic com- 
ponents and working mechanisms and at the same 
time utilize the available space to best advantage, it 
was decided to install the complete hydraulic power 
system underground, in a tunnel running below the 
car tracks. 

This car system, which has been operating suc- 
cessfully for two years, consists of 27 cars running 
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HYDRAULICS IN A FOUNDRY 


on straight tee rails, layed out in rectangular shape. 
Each car takes a 6 ton load. On each corner is a 90 
degree turntable, and one 180 degree turntable is 
located in one side of the rectangle by a trim bench. 
Each of these 10 foot diameter turntables is ro- 
tated by rotary torque actuators. Ten pusher racks 
and tilting spurs, which move the cars, are oper- 
ated by hydraulic cylinders. Each cylinder has its 
own hydraulic power package. There are ten of 
these power units, five of which operate the turn- 
tables as well as the linear cylinders. The electric 
motors in the system are interlocked so that if any 
one motor stops, the other nine will also stop. It 
is also possible to operate any individual power unit 
by itself. In normal operation the ten power units 
run continuously. 

While the system is in operation, the linear cyl- 
inders will advance the cars one space at a time, and 
turntables will operate clockwise or counter-clock- 
wise to receive and discharge cars. Automatic op- 
eration of the entire system is set up at a central 
control station. Limit switches tripped by transfer 
movements maintain the automatic sequence. Except 
for electrical interlocks, each of the ten hydraulic 
circuits are independent. One complete automatic 
cycle takes about 5 minutes. 

Analyzing one of the hydraulic circuits which 
includes both a linear and rotary power device, 
shows that a rugged efficient system has been se- 
lected. The linear and rotary cylinders are con- 
trolled by three position 4-way solenoid controlled 


EACH TURNTABLE is actuated by the rotary torque 
actuator and is fitted with a hydraulic brake release 
device. 


Top of turntable 


2 Brackets req. 
for each turntoble 
90° aport 


- Lotch cylinder 


LATCH ASSEMBLY acts as safety device to prevent 
turntable from overrunning. Brake locks when oil 
pressure is released. 


pilot operated valves. Provision is also made for 
hand operation of the circuit. A separate push- 
button station is supplied for control of each cyl- 
inder and rotary actuator. This permits operation 
of each valve individually and enables the operator 
to line up the entire system in case of power failure 
during the automatic cycle. 


TEN OF THESE power units operate 
rotary cylinders. About 350 gallons 
entire system. 
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Linear transter cylinder 


SOL SOL 
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THIS CIRCUIT operates a linear transfer, a turntable actuator and a brake release cylinder. 


The same circuit also operates a latch assembly 
which stops the turntables from overrunning their 
90 degree turn. Each turntable has this safety device 
which consists of a brake release cylinder and a 
brake spring. The spring holds the latch in the brake 
position, and when pressure is applied to the rotary 
actuator, pressure is also applied to the release cyl- 
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MAIN CONTROL CABINET contains all starters, 
pushbuttons, selector switches and control relays. 
Each station can be operated separately. 
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inder, retracting the piston and freeing the turn- 
table to make its 90 degree movement. Whenever 
pressure is removed from the turntable actuator, 
the spring applies the brake. This occurs when the 
turntable control valve is deenergized and in neutral. 
This arrangement provides fail-safe operation. 


vvv 


TRANSFER CAR carrying 6 tons of castings will be 
discharged from this turntable after its 90 degree 
turn, 
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ROTARY FLUID MOTORS drive each Turntable around the stationary die in the center. 


On a new stretch-wrap forming machine 


MOTION AND FLEXIBILITY 
achieved with hydraulics 


When a blacksmith hammered and bent a metal piece, he worked the metal 
around a stationary anvil. His work depended on his skill, strength, and 
freedom of movement. Putting this strength into an oil powered machine is 
“old stuff”. But designing equivalent freedom of movement and skill into a 
machine is something new. This new stretch-wrap forming machine achieves 


freedom of motion by applying a hydraulic drive to rotate the stretching 


arms around a stationary die. 


APPLIED HYDRAULICS 


_— 


April, 1955 


FIG. 1. BY LIFTING stretching cylinders to maximum 
height, Carousel forms sheets up to 22 inches wide. 
Jaws can be changed to handle sheets or spars. 


FIG. 2. WORK IS stretch-wrap formed using auxiliary 
table-mounted cylinders and one rotating arm. Second 
rotating arm is equipped for simultaneous roll form- 
ing. This second tension cylinder is traversed end-for- 
end to apply force against joggle blocks. This develops 
sharp corners in the work. 


A NEW hydraulic stretch-wrap forming machine, 
called the Carousel, because the operator rides 
on one of the rotating arms, provides great flexi- 
bility of operation. The machine is capable of pro- 
ducing many parts formerly requiring several dif- 
ferent machines, as well as all conventional parts 
from both extrusions and sheets up to 22 inches 
wide. 

The Carousel designed and built by the Hufford 
Machine Co. consists of a stationary die mounting 
table and two rotating arms on which are mounted 
the stretching cylinders and jaws. The arms rotate 
360 degrees permitting formation of circular shapes, 
and the height of the stretching cylinders is adjust- 
able to permit formation of helical shapes. A novel 
feature is the inclusion of a third cylinder and jaw 
which can be bolted to the stationary die table at 


FIG. 3. CAROUSEL MAKES simple work of compli- 
cated reverse bend. Arms start from 180-degree posi- 
tion with work suspended between two die halves. 
Each arm simultaneously rotates under independent 
control to form both halves of the part. 


FIG, 4. REVERSE bend is formed by using stationary 
cylinder as bulldozer. Part is forced into center posi- 
tion of die by male form block. Arms then stretch- 
wrap in opposite directions completing the contour. 


any desired extension. This cylinder is free-swiveling 
in a horizontal plane, and its primary use is to grip 
one end of the work while one of the rotating arms 
grips the other end. A roller may then be mounted 
on the remaining arm to give a wiping action on the 
work. The machine can perform bulldozing, jog- 
gling, stretch-straightening, reverse bends, and “S” 
curves. 

An electrically controlled hydraulic system per- 
mits great versatility of the Carousel. The cylinder 
brackets are positioned along the rotating arms by 
lead screws driven by hydraulic motors. The arms 
are rotated by separate hydraulic motors through 
worm gears, and the speed and direction of the 
arms are controlled by valves. The pressure supplied 
to the stretching cylinders is selected by valves. The 
hydraulic controls are actuated from two control 
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STRETCH-WRAP FORM panels—one for each arm. The control panels can 


be mounted on one arm so that one operator can 
control the machine, or they can be mounted on each 
arm for two-man operation. 
sini wl The arm drive motor circuit for each arm is illus- 
Dean ; trated in Figure 5. Direction of flow to the drive 
To 350 psi AU iia 22 motor is controlled by the 4-way, three position 
solenoid controlled-pilot operated valve which per- 
gaps mits driving the arm in either direction and stop- 
Flaw contrel with \* - ping it at any position. The speed of the drive motor 
come ot gua is controlled by the flow control valve which has a 
built-in relief valve set at 2000 psi. 

This meter-in circuit which uses a pressure com- 
pensated flow control with the integral overload re- 
lief permits operation at pressures determined by 

Unioading the load and limited to the overload relief setting of 
1000 pst ~ 2000 psi. Two pumps are used to form a “hi-lo” cir- 
cuit so that at loads requiring less than 1000 psi, a 
combined volume of 35 gpm is available to the 
motor. Of course the flow control valve has to be 
opened to permit this flow. When setting up the 
machine, use of both pumps permits rapid rotation 
of the arms. At 1000 psi, one pump unloads, so 
that working fluid is then taken from only one 
— 
FIG. 5. ARM DRIVE CIRCUIT—4-way, three-posi The maximum torque of the rotating arms is 
valve controls direction of flow to drive motor. 1,350,000 inch-pounds at a speed of 4% rpm. The 
contrel valve regulates speed of motor. . vane-type drive motor develops a maximum torque 
of 2400 inch-pounds at a pressure of 2000 psi and 
drives the arm through a gear ratio of 563 to 1. The 
motor has a displacement of 7.56 cubic inches per 

revolution and a speed of 550 rpm at 18 gpm. 
The pressure control circuit, Figure 6, illustrates 
the method of selecting the pressure supplied to the 
stretching cylinders. Pressure setting of the main re- 
Gant Hea lief valve is determined by the pressure in the vent 
Low-range Nl sites : line. This pressure is varied by pilot relief valves. 
. + Three are used. One for low pressure range, one for 
high, and one for unload. The unload pressure is 
used to move the cylinders during loading and un- 
To revel volve To erm cylinder : loading of the work. Selection of the unload, low 
range, or high range pressure is made by the 4-way, 
two position solenoid valves. The circuit is shown 
with the unload pressure selected. Actuation of the 
low-range selector valve and unload selector valve 
to the left-hand positions permits selection of pres- 
sure in the low range. The “low” relief valve is then 
adjusted for the desired cylinder pressure as indi- 
cated on the gage. To select a pressure in the high 
range, the solenoid valves are actuated to discon- 
nect the “low” and “unload” valves. This leaves the 
“high” valve for adjustment of the cylinder pressure. 
By presetting the cylinder pressure, slow hand 
adjustments during forming are eliminated. After 
setting up the machine at unload pressure, the op- 
& PRESSURE CONTROL has only to press pushbuttons to select the 
valves select “low,” “unload,” or “high” relief will preset pressure. For stretching, the pressure in both 
for setting of tension cylinder pressure. Sele stretching cylinders and the auxiliary cylinder on 
Salve controls pilot pressure On main reef valve the die table is set at once. For wiping, the pressure 
consequently qylinder pressure, ©) control for each cylinder on the rotating arms is 
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FIG. 1. THIS WINCH, one of 56 installed on two refrigeration ships will handle loads as follows: a. 11,000 lbs 
at 160 fpm, b. 7,400 Ibs at 220 fpm, c. 0 to 1850 Ibs at 400 fpm. 


Hydraulic drive for a marine winch offers many advantages— 


e Faster load handling 
e Increased useful operating time 


© Greater safety 


e Lower power consumption 
e@ Less weight and space 


e Explosion proof 


VARIABLE SPEED TRANSMISSION DESIGN 


... for cargo hoist applications 


e By E. C. Milde 


EDUCTION of cargo loading and unloading time 
from ships is resulting from the use of oil pow- 
ered winches. With the average ocean-going cargo 
ship spending more time in port than at sea, han- 


gE. c. MiLDE, Hydraulic Design Engineer, Waterbury Tool 
Div. of Vickers Inc., Waterbury, Conn. 
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dling time is a major factor in meeting the compe- 
tition of other types of carriers. 

To help reduce turn-around time in port, ship 
operators are, among other things, looking to im- 
prove the efficiency of their cargo handling ma- 
chinery. To this end, they are turning to oil hydrau- 
lic equipment to operate this machinery, particularly 
to the highly versatile variable speed hydraulic 
transmission. The results of the application of hy- 
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HOIST TRANSMISSION 


draulic equipment to the materials handling prob- 
lem of cargo vessels ave proving, most encouraging. 

Use of variable speed hydraulic transmissions to 
drive these cargo winches has resulted in many im- 
provements. First of all, and even with the same 
maximum line speed as that used with previous 
drives, the hydraulically operated winches handle 
loads much faster. This is due to their ability to ac- 
celerate and decelerate smoothly at a very high rate. 
Previously used drives required an appreciable time 
to accelerate and decelerate so that, with a limited 
distance to travel, deceleration often had to begin al- 
most as soon as acceleration had been finished, with 
no time to run at steady line speed. 


Hydraulic motor 


—— Operation of Winch Transmission 


Hydraulic pump 


Another benefit from hydraulic drives is found to 
be an increase in the useful operating time of the 
equipment in port because of fewer breakdowns and 
less maintenance, advantages which result from the 
instantaneous overload protection afforded by the 
hydraulic drive. The ability of these drives to stall 
without damage, while continuing to maintain a pre- 
determined maximum torque, also increases the 
safety as well as the speed of cargo handling. 

Under many circumstances, the hydraulic winch 
drives can reduce peak power consumption—a very 
important factor aboard ship where power generat- 
ing capacity is limited. This improvement results 
from the relatively high efficiency and the ability 
of these drives to exert extremely high torque at 
very low output speeds and low input power. 

In addition, with the trend towards replacing di- 


Continued on page 
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All the valving shown in the circuit drawing is mounted 
integral with the pump. The electric motor drives the vari- 
able displacement pump and a fixed displacement pump 
which is mounted internally with the variable pump. At all 
times, this fixed displacement pump supplies oil for con- 
trol purposes, for replenishing of the variable pump and 
for circulation. 

When the variable displacement pump is in neutral, no 
delivery position, the solenoid in valve 5 is deenergized put- 
ting the valve in the position shown. Pilot pressure is act- 
ing on bypass valve, 6, holding it open. This bypass valve 
prevents any oil which might be delivered by the pump 
from circulating to the fluid motor and causing creep. Any 
pumped oil, at this time, is shunted internally through the 
bypass valve from the pressure side to the suction side of 
the power pump. At the same time, the 4-way valve allows 
the spring loaded brake cylinder to dump to the pump 
case which sets the brake and prevents the load from 
shifting. 

When the manual remote control, 9, is rotated to stroke 
the unit from neutral to either “hoist” or “lower”, a neutral 
interlock switch energizes the solenoid of valve 5 shifting 


Broke cylinder | 


this valve which causes bypass valve 6 to close and applies 
pressure on the brake cylinder to cause brake release. This 
rotation of the remote control also rotates the inner rotor 
of the rotary servo valve, 7, to divert control pressure to 
either or both of the two servo cylinders to control the 
pump stroke and put the transmission into operation. 

Should the operator attempt to operate the pump beyond 
the rated horsepower by trying to deliver a high volume at 
a heavy load, the cylinder control, 8, automatically repo- 
sitions the rotary valve to prevent overload by reducing the 
pump stroke. 

To change direction of the moving load, the transmis- 
sion is stroked from one side of neutral to the other. As the 
control passes neutral, solenoid valve 5 is deenergized to 
cause brake operation before changing direction. 

In case of power failure, valve 5 is automatically deener- 
gized. The brake cylinder dumps and the brake is set by 
spring action to hold the load from failing. 

Overload protection during either “hoist” or “lower” is 
provided by the pair of relief valves, 1, which act to shunt 
oil from pressure to suction without drop in pressure or 
load, whenever the pressure increases above 3000 psi. www 
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Speed control is an important consideration of many hy- 


SPEED CONTROL METHODS 
FOR HYDRAULIC CIRCUITS 


e@ By J. R. Fawcett 


draulic systems. The following methods may be used to ob- 
tain variable speed control, constant speed control, or syn- 


VARIABLE DISPLACEMENT PUMP CIRCUIT 


The simplest method of obtaining variable speed 
control is to connect a variable displacement pump 
directly to the actuator, see Figure 1. The speed of 
the actuator can then be controlled from zero to 
maximum in both directions. The only other factors 
which would normally affect the speed of the actu- 
ator would be slip and oil compression. These be- 
come greater as the pressure increases and cause 
the actuator to move slower. When this system is 
used to operate a hydraulic motor, the motor exhaust 
is taken back to the pump inlet. The pump thus re- 
sists any tendency for the actuator to overrun. If 
the pressure build-up becomes too great, oil is dis- 
charged through the relief valve. This system is used 
chiefly on variable-speed transmissions with a pump 
which can be controlled by a lever or hand wheel 


al FIG. 1, VARIABLE DELIVERY PUMP CIRCUIT 


chronization of rotating members. 


from full flow forward, through zero, to full flow in 
reverse. No valves are needed, and the operator 
regulates the speed and direction with only one 
control. For more general use the circuit would be 
designed so that the pump draws from the reservoir, 
and the exhaust is returned to it. Valves to control 
direction of flow would be as required. With this 
method the pump does not protect the actuator from 
overrunning, unless a check valve is incorporated 
in the actuator drain line to create a back pressure 
sufficiently large to resist any negative load. 


LOCKED FEED CIRCUITS 


Many years ago machine tool makers realized 
that for milling machines to operate satisfactorily 
with a constant speed hydraulic feed, the pump and 
table cylinder must be locked together to resist any 


FIG. 2. BOOST PUMP CIRCUIT __ 
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SPEED CONTROL METHODS 


tendency for the cutter to climb. One method of 
locking was the application of a boost pump which 
maintained the pressure at a few hundred psi to 
ensure that any air in the oil could not cause spongi- 
ness, see Figure 2. Although a big step forward, this 
did not give the complete answer to the problems 
raised by heavy milling operations, because it could 
not give a uniform feed when the cutter pulled the 
work forward as in climb milling. The Cincinnati 
Milling Machine Co. introduced the system shown 
in Figure 3 incorporating a differential relief valve. 
By varying the forward presssures to suit the work 
resistance, the valve ensures that the effective force 
on the piston remains constant. This produces a 
very uniform feed. 

The relief valve has a two-diameter plunger and 
is designed so that back and forward pressures are 
combined in a fixed ratio to act against a spring. 
The primary function of this valve is as a relief 
valve for the output of the boost pump. Except for 
a small amount lost in leakage, the boost pump 
output passes through the valve to drain. Applying 
the back pressure to the annulus of the relief valve 
causes the valve to operate at a lower forward pres- 
sure that it would otherwise. If the work resistance 
is high, the back pressure is low, and the valve closes 
to produce a high forward pressure. If the work 
resistance decreases, the back pressure increases, 
and the valve opens to reduce the forward pressure. 
It is possible for the back pressure to build up to the 
system pressure before the valve ceases to function. 
The force moving the table cylinder remains con- 
stant whether work resistance is positive or negative. 


USE OF A BACK PRESSURE VALVE 

Another method of locking a variable delivery 
pump to a cylinder or motor is by connecting a back- 
pressure valve (counterbalance valve) in the cylin- 


retiet Yj Z 
To tonk 
AS LiL 
AA 


Wwe 
\ 


FIG. 6. COMPENSATED FLOW CONTROL WITH 
BUILT-IN RELIEF 


3. DIFFERENTIAL RELIEF VALVE CIRCUIT 


der or motor drain line. The valve opens at a preset 
pressure on the exhaust of the actuator. A check 
valve bypassing the back pressure valve is usually 
incorporated to maintain free flow on the return 
stroke of a cylinder. Although this method steadies 
the speed and prevents jumping when the tool breaks 
through, it cannot provide a steady feed when the 
tool resistance varies. It would, however, be quite 
satisfactory on a planing, shaping or drilling ma- 
chine where the tool resistance does not vary greatly. 


CONSTANT FLOW CONTROL VALVES 


Many speed control problems can be solved with 
a fixed delivery pump and flow control valves. The 
simplest method is to control the oil flow to the 
actuator with a variable orifice valve and discharge 
excess oil through a relief valve set at the maximum 
working pressure. The flow through an orifice de- 
pends on the pressure drop across it and the viscosity 
of the fluid. If a constant flow is required, it is neces- 
sary to keep the pressure drop constant by using a 
pressure reducing valve in conjunction with the 
orifice, see Figure 4. As long as the pump capacity 
is sufficient, the valve inlet pressure and outlet pres- 
sure always differ by the spring pressure. 


Pressure 
compensator 
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FIG. 7. SEPARATE PRESSURE CONTROL VALVES 
AND SPEED CONTROL VALVES 
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FIG. 4, PRESSURE REDUCING VALVE AND 
VARIABLE ORIFICE 


Simple variable orifices, whether pressure com- 
pensated or not, can be used in three ways as shown 
in Figure 5. A relief valve must be used in each 
case. For the meter-in and meter-out circuits, the 
pump pressure will always be equal to the relief 
valve setting. The meter-in circuit is the simplest, 
but does not prevent the cylinder from overrunning 
if the load is suddenly reduced or becomes negative. 
By connecting a back-pressure valve to the cylinder 
exhaust, the control is improved. In the meter-out 
method the piston is trapped between the two pres- 
surized columns of oil. Very satisfactory control is 
obtained under most machine tool applications, al- 
though not so good as with a boost pump and differ- 
ential relief valve. In the bleed-off method all oil 
except that required to actuate the piston is drawn 
off through the valve and passed to drain. Bleed-off 
control is not suitable for accurate speed regulation, 
but uses less power than the meter-in or meter-out 
methods, because the pressure is not normally built 
up to the relief valve setting during operation. The 
machine is stopped by opening a separate valve to 
drain, reducing the pressure to zero. 

Although widely used, all these systems cause 
unnecessary waste of power and heating of the oil. 


FIG, 8 AUXILIARY PUMP SYSTEM 


_ FIG, 5. APPLICATIONS OF VARIABLE ORIFI 
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When this is objectionable, especially on larger in- 
stallations, consideration should be given to using 
valves which do not require the pump to operate at 
the full relief valve pressure during the working 
period. In some systems now available, the relief 
valve setting is automatically adjusted to blow off 
at the pressure due to the actuator resistance. The 
pump never has to deliver at a higher pressure than 
actually required to meet the load, and a saving in 
power and reduction in oil temperature is made. 


CONSTANT FLOW VALVE WITH 
BUILT IN RELIEF 

The combination flow control and relief valve 
shown in Figure 6 has a balanced piston actuated 
by the pressure on either side of the adjustable 
orifice. With no resistance from the actuator, the 
valve opens as soon as the pump pressure over- 
comes the spring pressure. Any back pressure due 
to the actuator meeting resistance adds to the spring 
pressure and increases the blow-off pressure. At 
maximum desired system pressure the overload re- 
lief opens to cause complete raising of the now un- 
balanced piston. The valve maintains a constant 
pressure drop across the orifice. This valve can 
only be used in a meter-in circuit. 


PRESSURE CONTROL VALVE—SPEED 
CONTROL VALVE SYSTEM 

Another system shown in Figure 7 has the pres- 
sure control valve and speed control valve as separate 
units. The speed control valve is connected in the 
discharge line and is connected to the pressure con- 
trol valve by a pilot line. The pressure control valve 
is regulated by the pressure between the actuator 
and variable orifice. This pressure is kept constant 
by altering the pump pressure to balance any change 
in load. 


CONTROL OF ROTARY FLUID MOTORS 


It is sometimes necessary to run a motor at a 
very constant speed which can be regulated at will. 
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FIG. 9. SYNCHRONIZATION CONTROL 


Exact control of the motor speed by any of the 
methods already described is not possible because 
varying loads and changes in oil viscosity alter slip 
in pump and motor, and the hydraulic compression 
of the oil in the lines. Even if it were possible to 
obtain a perfect direct-coupled hydraulic system, it 
would still not be possible to eliminate variations in 
the speed of the electric motor due to changes of 
load and frequency. 

One solution to this problem is a system devised 
by Keelavite Rotary Pumps & Motors, Ltd. using 
an auxiliary circuit which has a small pump driven 
from the main hydraulic motor and discharging 
through a pressure-compensated variable-orifice 
valve, Figure 8. This control circuit which is not 
subjected to load is unaffected by variable slip or 
oil compression. Since it is not electrically driven, 
it is not affected by electric motor speed variations. 


Any change of speed of the hydraulic motor causes 
a corresponding change in the pump output varying 
the pressure between the pump and variable-orifice 
valve. This pressure is connected to a bleed-off valve 
which maintains the hydraulic motor speed constant 
by bleeding off surplus oil. Tests on this circuit have 
shown that it is not possible to detect any speed 
changes with an ordinary tachometer, and a speed 
range of 5 to 1 is possible. Greater accuracy can be 
obtained by connecting a thermostatically controlled 
cooler on the pump circuit to maintain the oil vis- 
cosity constant. 


SYNCHRONIZATION CONTROL 


In practice, synchronization between several sets 
of hydraulic motor driven rollers is often needed 


Continued on page !00 
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FIG. 10. PUMP-MOTOR CONTROL 


FIG. 11. MULTIPLE SHAFT CONTROL 
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TBOS5 series 


three point mounting 

spring or poppet detents 

full parallel circuiting 

precision throttling characteristics 
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MULTIPLE UNIT HEAVY DUTY DIRECTIONAL VALVE 
for { af precision operation of mobile 
T materials handling equipment 


TBOS Series—A completely new line of valves having 
features never before obtainable. Responsive to feather 
touch operation, they will direct a full flow of as much 
as 15 gpm of oil under pressure up to 2000 psi. Operat- 
ing valve sections having single, double or double with 
float actions can be assembled in any combination into a 
compact space-saving multiple unit. New cartridge type 
pressure relief provides safety by-pass protection against 
overload. Every operating valve section has its own built 
in positive hold check which prevents load drop no 
matter how many sections are in operation at the same 
time. Spools, always in hydraulic balance are solid, and 
a new feature provides far superior throttling character- 
istics. There are no built in internal restrictions to in- 
crease oil temperature. 


What they will do for you—You will find them easy 
to mount and pipe into your hydraulic circuit and the 
answer to your need for positive precision control of oil 
hydraulic fluid power used to operate cylinders or motors. 
The Commercial Shearing and Stamping Company, 
Youngstown, Ohio; Chicago, Ill.; Sale Lake City, Utah. 


| COMMERCIAL 


Pumps - Motors + Valves - Cylinders 
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FIG. 1. TWO CYLINDERS 
are better than one in this ap- 
plication. The small bore cyl- 
inder provides rapid advance 
and power. Oil for fine feed 
is metered out of the large 
eylinder. 


Metering oil to provide very slow cutting feeds 


often presents a problem which can be solved by using .. . 


TANDEM CYLINDERS 
. .- for rapid advance and feed motions 


e By H. Cutler 


N MOST machine tools where an operation such 
as boring is powered hydraulically, there are gen- 
erally three motions and speeds required—a rapid 
approach, cutting speed, and then rapid return. 
While there are many different types of hydraulic 


H. CUTLER, Control Engineer, Snyder Tool & Engineering 
Company, Detroit, Mich. 


circuits which can be used to provide this control, 
in all circuits the speed depends on cylinder size 
and rate of oil flow out of the cylinder. 

At times, the requirements for rapid advance and 
feed seem to oppose each other. For a given oil de- 
livery, a small bore cylinder will of course move 
faster than a larger cylinder. Therefore, to obtain 
the desired rapid approach with a given pump, the 
cylinder size often works out to a small diameter. 
This is desirable for both cost and space. However, 
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Seven years service for STANOIL 


Industrial Oil at David Bradley Mfg. Works I 


-No down time for lubrication 


L. R. Cummings (left), Standard lubrication 
specialist, inspects sample of Stanon, with 
Robert C. Menken, Plant Engineer of 
David Bradley Manufacturing Works. 
Larry Cummings has been serving indus- 
trial customers for Standard Oil since 
graduation from Standard’s Sales Engi- 
neering School. His mechanical engineer- 
ing degree from Tri-State College of 
Indiana qualified him for this work. Cus- 
tomers of Larry's find this experience and 
background pay off for them. 


David Bradley Tri-Trac, handy piece of 
farm equipment gives farmer new oppor- 
tunity for mechanization at low cost. 
Upper frame on which gasoline tank is 
mounted, is part formed in HPM press. 


Seven years ago David Bradley Mfg. Works installed 900 gallons of 
Srano1 Industrial Oil in an HPM press. There’s been no down time 
required for lubrication maintenance since. A pump by-pass screen 
filter is the only filtering the oil receives, yet the system continues 
clean. In March, 1954, an analysis of the oil showed: 

Viscosity @ 100° F.— 980 

Color, NPA — 6 

Neutralization No. — .11 


Srano1t Industrial Oil has long been at work for Bradley. Success- 
ful operations with it in other equipment caused Bradley engineers 
to specify Strano. for this installation. 

The HPM double acting, fast traverse hydraulic press reported on 
here is used to draw the upper frames for the David Bradley Tri- 
Trac, compact farm tractor. The Tri-Trac is the newest implement 
in the Bradley line. Bradley has been making farm implements 
since 1832. 

Like to know more about Strano? Perhaps it can serve you as 
efficiently as it is serving David Bradley. Lubrication specialists in 
any Standard Oil office will be happy to help. In the midwest, a call 
to one of them will bring a prompt response. Or contact: Standard 
Oil Company, 910 South Michigan Avenue, Chicago 80, Illinois. 


STANDARD OIL COMPANY 
(Indiana) 
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WHICH POWER ON/T™ 
DO YOU NEEO 7 


Hi-lo double pump? 


STANDARDS are available in 17 models at continuous working pressures up 
to 1000 P.S.I. and 1500 P.S.I. Single pumps are offered in six tank sizes. 
Capacities from .4 to 40 G.P.M. Double pumps are offered in four tank sizes 
with combined capacities from 3.5 to 80 G.P.M. 


CUSTOM-BUILT POWER UNITS are offered for pressures up to 5000 P.S.I. 
They are designed to accommodate unusual requirements of space, size, 


piping, valving, mounting, or operation. 


Get Fact-filled Catalog! ———~» 4 


The better you know hydraulics H. P. requirements, specifications, drawings fill this 


— the better you like 


easy-to-use booklet. Write for free copy today! 


RIVETT LATHE & GRINDER, Inc. 
Dept. AH-4, Brighton 35, Boston, Mass. 
Representatives In All Principal Cities 


furnishes a complete power package 


AIR AND HYDRAULIC — VALVES, CYLINDERS, POWER UNITS 
Member — National Fluid Power Association 
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when this cylinder piston must go into slow feed, the 
amount of oil now discharging from the small bore 
may be inadequate for safe, accurate metering 
through available flow control valves. It is not gen- 
erally recommended to meter oil at a rate of less 
than 5 cubic inches per minute through a flow con- 
trol valve. Even this minimum rate often proves 
troublesome because of the very small orifice size 
which must be used. To reduce any possibility of 
faulty operation of the metering valve it is well to 
be able to design the circuit so that the required feed 
rate can be obtained while 50 to 100 cubic inches 
per minute is controlled by the metering valve. 

What is the designer to do when confronted by 
the dilemma of having a cylinder which is fine for 
rapid approach but no good for feeding? One solu- 
tion is to increase the cylinder size and pump de- 
livery. This is expensive and may be impossible be- 
cause of space. 

On a three station boring and facing machine 
built by Snyder Tool & Engineering Company, this 
speed problem was solved by using tandem cylinders. 
The control circuit of the boring head at station 1 is 
shown in Figure 1. Circuits for the other stations on 
the machine are similar. Operating at 100 percent 
efficiency, one part is completed in about 45 min- 
utes. From load to unload, the cycle is automatically 
controlled by limit switches and timing relays. 

Boring feed stroke is quite short, only 5% inch. 
Rapid advance is about 9-3 inches and return is 


10 inches. Power, 2900 pounds of force, for boring 
is developed by 400 psi acting on the blank end of a 
3 inch cylinder. With only seven gpm delivered to 
this part of the machine circuit, rapid approach is 
completed in 2-1 seconds. However, out of the 
rod end of this 3 inch cylinder there is only about 
5-4 cubic inches of oil for every inch of travel. 
With a boring distance of % inch, the yolume of 
oil available for metering would be dangerously 
small if boring time is 40 seconds or more. Use of 
the large 10 inch bore tandem cylinder during the 
feed part of the stroke makes available enough oil 
to safely control the feed. 


CAM VALVE CONTROL 


Here’s how this circuit works. Shortly before the 
end of the rapid approach, the cam trips the me- 
chanically operated valve closed so that oil out of 
the 3 inch cylinder must flow through an adjustable 
needle valve. This valve is set to decelerate the cyl- 
inder and cushion its contact with the boring feed 
cylinder. Power is supplied by oil pressure against 
the blank end of the small cylinder, and feed control 
is provided by an adjustable pressure compensated 
flow control valve metering oil out of the 10 inch 
cylinder. On this machine, about 65 cubic inches 
per minute flows through the metering valve during 
normal boring feed. 

On the return stroke, oil is supplied through the 
150 psi pressure reducing valve to return the large 
cylinder and refill it for the next stroke. 

This tandem cylinder arrangement is an economi- 
cal solution to providing optimum approach and 
feed rates. 


FIG. 2. THREE BORING and facing stations use tandem cylinders for feed control, The 


45 minute cycle is automatic from load to unload. 
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OLENOID failure has been one of the major 
sources of maintenance costs and machine break- 
down on hydraulic and pneumatic equipment. With 
solenoid operated valves being used in greater quan- 
tities on automatic machinery, extensive programs 
are underway to eliminate solenoid failure as a cause 
of machine down time. 

Investigation has shown that the largest single 
cause of solenoid failure is contamination of the 
solenoid operating members. This contamination 
which is usually in the form of oily cast iron, steel 
chips and dust causes solenoids to stick open and 
burn out. 

How do solenoids get contaminated? There are 
two good causes, First, maintenance and operating 
men often remove solenoid enclosures to manually 
operate the valves and then neglect to replace them. 
Second, the solenoid enclosure is sometimes poorly 
designed and does not prevent contamination from 
coming in contact with the solenoid members. 

Preventing enclosure removal is quite difficult. 
Once removed, the covers often wind up as grease 
cups or ash trays. Putting a chain on the cover so 
that it can’t easily be separated from the solenoid 


What’s Being Done To 


LVE SOLENOID 


Hours of machine down time are being cut 
by reducing the number of solenoid failures 


on fluid powered equipment. 


Two programs are increasing solenoid life: 1) Better valve design 


2) Effective preventive maintenance 


is helpful. Also providing a suitable means to 
manually operate the valve without removing the 
enclosure helps to eliminate the reason for cover 
removal and loss. For a positive solution to the 
“Case of the Lost Covers”, at least one machine tool 
builder and several valve manufacturers mount 
the solenoid on the cover. Without the cover the 
valve won't operate. 

Valve manufacturers are solving the enclosure 
design problem to prevent the entrance of dirt. Suf- 
ficient sealing of the enclosure is being provided to 
permit valve operation even when placed in con- 
taminated water. The enclosures are made large 
enough to hold the taped pigtail leads. This elim- 
inates the need for a separate junction box. Valve 
manufacturers are now incorporating solderless 
pressure connectors on pigtail leads, threaded elec- 
trical conduit connections, and captive cover screws 
to prevent loss of screws. 

All these design features will help considerably. 
But, a 100% elimination of solenoid failure re- 
quires a good preventive maintenance program in 
your plant. 
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Wrinkle Finish 


Some of the 26 newly 
improved single act- 
ing Mead Air Clamps 
now available in many 
variations of bore, 
stroke and mounting. 
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MO 
BEARING SURFACE 
pay. pressed 


More Uniform 
Spring Tension with 


Larger Diameter Spring 


Mead—the orighiator of “Am Clamp 
cylinderseand (hfiuder in air power 
automation — offer « greatly improved 


series single-eciing *Air Clampa! 
Study the picture. See just Aew these 


low-pfieed cost-cutting beauties are 


imoraved, Compare them with others. 


Note how longer bearing surface 


steadier for avcirate work: 


how Qilite ram bearings now reduce 
wear, friction and «re replaézable; how 
large diameter piston return spring as- 


sures longer wear. Surfaces (where re- 


_ quired) are now machined. Tolerance— 


necessary to jig and fixture work—is 
maintained. Al! single-acting “Meads” 
bear the quality-guaranieed label. 

Our improved new *Air Clamps also 
Yeduce aif Consumption and your 
cists of feeding. holding, ejecting fin- 
iehed pieces sharpl,. They're in stock 
al yourmearest Mead Man for immed: - 
ale delivery. Specify “Air Clampstiow for 
money-Baving automatic production. 


Write to Factory ar Nearest Mead Representative for Bulletin AAS 


Cylon 


MEAD COMPANY. DEPT, 


KNOX CHICAGO 44 


in AiR POWER AUTOMATION 
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STUD PRESS CIRCUIT 
SCREENS-OUT 
WRONG SIZE PARTS 


EIGHT PRESSING assemblies are mounted on one machine. Studs are pushed out of 
the holding magazine into the cylinder head block which will be clamped in the ma- 
chine by action of the hand levers. 


ORKING with the engineers of McKinnon In- 
dustries Ltd., Modern Tool Works Ltd. of 
Toronto designed a special machine to press rocker 
arm studs into the cylinder head of an automobile 
engine. With their design, only studs of sufficient 
interference are pressed home. “Screening-out” or 
rejection of studs with insufficient or excessive inter- 
ference is accomplished by an ingenious hydrauli- 
cally powered circuit tied in with signal lights. 
The entire “sensing action” is built into the press 
head shown in the drawing. Oil from a 2500 psi 
pump powers the press action. As seen in the draw- 
ing, the press cylinder is very different from a con- 
ventional double ended cylinder. The piston head 
is a sliding member on the piston rod. There is also 
a compression spring which limits pistons head 
travel and plays an important part in the “screen- 


ing-out” of wrong size parts. Two cams mounted on 
one end of the piston rod are located to trip a limit 
switch and shut-off valve which are a part of the 
sensing and signal system. 

Here’s what happens when parts have proper 
interference, or are too loose or too tight. 


PROPER INTERFERENCE 

On pressing the cycle start button, 2500 psi oil 
pressure is admitted to the head end of the cylinder. 
This displaces the oil from rod end, through cam 
valve “A”. The piston rod assembly moves forward, 
picking up the stud from the magazine and entering 
it in the cylinder head. As interference pressure 
builds up between the stud and the cylinder head, 
die spring “B” (1100 lbs fully compressed) is com- 
pressed solid by piston “C”. This aligns the port in 


APPLIED HYDRAULICS 


i 
: 
| 
12 


Here's a tooling idea which has many possible applications. Press-fitting two parts together 


isn't much of a problem if the parts are properly sized. But what happens when there is too 
much or too little interference between parts? Does your pressing tool pick out the bad 
pieces and reject them or at least warn the operator that the parts are no good? With a 
little ingenuity, oil powered pressing tools can be made very selective to assemble only 


those parts which have the proper interference. 


the piston with port “D” in the piston rod. Cam 
“E” now pinches off valve “A” and the rod end of 
cylinder is vented to tank through port “D” and the 
piston rod. This permits a forward movement of the 
piston rod assembly, until washer “F” bottoms on 
end cap “G”, which finally positions stud to correct 
depth. Cam “H” then trips limit switch “I”? and the 
panel indicator lights signal the operator that the 
stud is home. When all lights are on, the machine 
automatically resets ready for the next cycle. 


INSUFFICIENT INTERFERENCE 


The same preliminary procedure applies in this 
phase—2000 psi oil is admitted to the head of the 
cylinder, causing the piston and rod assembly to 
move forward engaging the stud and entering it in 
the cylinder head. 

Now, because of insufficient interference the die 
spring “B” is not compressed and as a result, the 
piston and port “D” are not in line. Further move- 
ment causes cam “E” to pinch off valve “A”, caus- 
ing the oil in rod end to be trapped and preventing 


POWER for pres- 
sing and control 
for rejection of 
rocker arm studs 
are built into this 
assembly. 


Com-H Com—E 


Pressure 
2000 Lbs. per sq. in. 


Piston-C 


To tank tad 


Limit switch-/ 


stud from being driven home. Limit switch “I” is 
not tripped when this condition prevails and the 
indicator lights failing to signal tell the operator 
that the fit of the stud is defective. He then removes 
the stud, marks it as defective and manually resets 
the machine ready for its next cycle. 


EXCESSIVE INTERFERENCE 


Pressing the start button admits 2500 psi oil to the 
head end of the cylinder, entering the stud into the 
component and compressing die spring “B” solid, 
venting rod end through piston rod. Now, because 
of excessive interference, the 2000 psi applied to the 
head of the piston is inadequate to drive the stud 
home. Again, limit switch “I” fails to make contact 
and the panel lights do not signal, indicating to the 
operator that the stud has failed to go home. By 
gauging the depth to which the stud was driven into 
the cylinder head, it is possible for the operator to 
distinguish whether the stud failed because of in- 
sufficient or excessive interference. 


vvv 
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Stud 
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VENTED DRAIN MANIFOLD 
PREVENTS FAULTY VALVE ACTION 


Filter breather vent to atmosphere 


Solenoid controlled, 
pilot operated, no- 
spring, four-way volve. 


Solenoid controlled, 
pilot operated, 

' spring centered 
four-way valve. 


SCHEMATIC DRAWING showing two solenoid-con- 
trolled, pilot-operated valves with drain ports con- 
nected to a common header or manifold. Even though 
both pilot valve and main valve in these units may be 
hydraulically balanced, a sharp surge at the drain 
connection can cause inadvertent valve actuation. 
Connecting drains to a vented manifold as shown here 
prevents surges which may cause valves to operate 
out of sequence. Note manifold diameter in relation 
to drain line diameter and continuing downward slope 
toward reservoir. 


e By E. H. Gatwood 


| AN oil-hydraulic circuit involving many valves 
which must function in a definite sequence, avoid- 
ance of the possibility of inadvertent valve shifting 
is an important design consideration. 

The most reliable means of preventing valve 
shifting is to return all drain lines separately to the 
oil reservoir. This is rarely practical in view of 
space limitations where a large number of valve 
units are involved. The convenient alternate is to 
connect all drains to a common header or manifold 
which, in turn, is piped to reservoir. If the header 
or manifold is allowed to remain full of oil, however, 
inadvertent valve actuation may occur as a result of 
pressure surges in this manifold. 

Drain lines return two types of flow to reservoir: 
(1) internal seepage and (2) used pilot flow. 
When a pilot-operated valve is shifted by pilot pres- 
sure, the oil at the opposite end of the valve spool is 
discharged through the pilot valve and into the 
drain manifold. If the drain manifold is full of oil, a 
pressure surge results. 

Magnitude of the surge depends on several fac- 
tors. Speed of valve shift, amount of oil discharged, 
pipe length, number of bends, restrictions if any, 
and size of pipe are all factors which can affect the 
degree of surge. The discharged oil must go some- 
where and it will, of course, follow the path of least 
resistance. If the path to reservoir is sufficiently long 
or tortuous, it is probable that the surge will bring 

Continued on page 76 


E. H. GATWooD, Circuit Engineer, Vickers Incorporated, De- 
troit, Michigan 
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Multipoised—operates in any position. 


) 


control for domestic high 
pressure atomizing oil burners 


Long, trouble-free 
operating life. 


Moisture-resistant, low 
current coil for 
continuous duty. Coils 
available for standard 
line voltages and 
frequencies. 


K-29 Valve with safety shutoff 
& manual reset for domestic & 
light commercial oil burners 


| 
K-27 Valve for many general 


purpose applications where 
operating frequency demands 


extra long life. 
Rotatable solenoid Available with 
jacket allows 42” optional explosion 
conduit connector to proof covers. 


be positioned in 
any direction. ; 


/ 
SMALL SIZED 4 MULTIPOISED 


/ 

/ 
Spring-loaded plunger 
for positive action. 


Synthetic seats 
for tight shutoff. 


types of fluids. 


eee THE INSIDE STORY 


| of the new midget solenoid valves .. . 


It takes an “insider” to really appreciate these solenoids — someone 

who is inside one furnace after another making replacements. That man 
could tell you how easy this General Controls valve makes his job — 

so small it fits anywhere — so simple because it mounts in any position — 
so easy because the conduit outlet goes wherever you want it — so 
dependable because its soft-seat, spring-loaded plunger guarantees no-leak 
shutoff. Ask an “insider.” Better yet, on your next job try the 

General Controls solenoid valve . .. and see what a mighty 

difference this midget makes. 


GENERAL CONTROLS 


PLANTS: GLENDALE, CAL. - BURBANK, CAL, SKOKIE, ILL. ¢ 38 BRANCH OFFICES SERVING THE NATION 
America’s Finest Automatic Controls 
MANUFACTURERS OF AUTOMATIC CONTROLS FOR THE HOME, INDUSTRY, AND THE MILITARY 
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Hydraulic power unit for Scripto’s molding presses employs a 
JLP-18 Hele-Shaw and a JLP-12 Hele-Shaw, of 66 and 44 g.p.m. 
capacities, respectively. Both pumps have volume controls. 


HELE-SHAW 
POWERS SCRIPTO MOLDING 
UNITS 


SCRIPTO, INC., Atlanta, Georgia needed more efficient 

er for four plastic ae molding units used in 
producing the Company’s famous Scripto pens and pencils 
...80 they installed a power unit employing two different 
size Hele-Shaw Pumps. The larger of these cuts in on the 
drop of accumulator pressure... if pressure still drops, the 
second cuts in and both recharge the system, at the rate of 
110 g.p.m. 

Hele-Shaw Pump is a radial-piston variable displacement 
fluid power generator for pressures to 3000 p.s.i. It can be 
readily applied to the machine it serves... is available in 
the right size, capacity and pressure for practically any re- 
quirement. 

When ordering hydraulically-operated equipment, 

ify Hele-Shaw Pumps for top efficiency and service 

economy. Write for full information. Or, if you need a 

ump for constant displacement from 3 to 100 g.p.m., ask 
about the AE Hydramite. American ene 
Company, 2530 Aramingo Ave., Philadelphia 25, 


Vented Drain Manifold 


Continued from page 74 


about out-of-sequence shifting of other valves. 

The drawing at the left shows two solenoid-con- 
trolled, pilot-operated valves. The pilot valves are 
balanced (their end areas are equal) and, in the 
spring-centered version, the main spool is also hy- 
draulically balanced. Hydraulically balanced valves 
are usually considered to be free from the danger of 
inadvertent shifting. Theoretically, then, both pilot 
valve and main spool should be unaffected by a 
drain line surge. In practice, however, the drain or 
pilot passages within the valve body may not be en- 
tirely filled with oil, permitting the surge to become 
effective on one end of the spool in advance of the 
other. Such a condition can cause the valve to in- 
advertently shift. There are also other “freak” con- 
ditions, beyond the control of the designer, which 
may occur to cause out-of-sequence shift. For this 
reason, it is advisable to take every precaution to 
minimize the possibility of drain line surge. Where 
pilot valves which are not hydraulically balanced 
are employed, use of a vented drain manifold is of 
still greater importance because these valves are 
especially susceptible to inadvertent shifting caused 
by drain line surge. 

If a pilot valve is caused to inadvertently shift, 
pilot pressure from this valve shifts the main spool 
of the pilot-operated valve, resulting in movement 
of an actuating mechanism. Drain line surges, there- 
fore, can have a significant effect on safety and re- 
liability in a given oil-hydraulic circuit. 


HOW TO PREVENT DRAIN LINE SURGES 


One popular method of minimizing the possibility 
of drain line surge involves gradual increase of man- 
ifold size as it progresses toward the reservoir. This 
practice is not entirely safe, however, if the mani- 
fold is allowed to remain full of oil. The path of 
least resistance may still be toward the drain con- 
nection of another valve rather than to reservoir. 

The best solution to the drain line surge problem, 
aside from returning all drain lines separately to 
the oil reservoir, is the use of a vented drain mani- 
fold. A line from the manifold extends above the 
uppermost unit and is capped by a filter-breather. 
This opens the manifold to atmosphere and permits 
drainage oil to be returned to the reservoir by 
gravity. 

The manifold should be large in relation to in- 
dividual drains connected to it. It should have a 
continuing downward slope toward the reservoir. 
With no level portions in its length, the manifold is 
virtually empty at all times and cannot be subjected 
to a pressure surge. Discharged oil spits into the 
manifold and is carried off harmlessly to reservoir. 
Drains from the individual units may be connected 
to the manifold wherever convenient. 

Use of a vented drain manifold conforms to rec- 
ommendations of the Joint Industry Conference 


(J. 1. C.) vvv 
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HANNIFIN HYDRAULIC CYLINDERS 
HAVE REVOLUTIONARY NEW GLAND! 


---externally removable and replaceable 
without dismantling cylinder! 


Here's the biggest improvement in cylinder design in the 
last 50 years. This exclusive Hannifin gland is a bronze 
cartridge, externally removable and replaceable asa unit to 
meet J.1.C. recommendations. A face type spanner wrench 
is the only tool you need. Now look at the packing! The 
“Wiperseal” serves a dual purpose as it wipes both ways 
to provide a dry rod on the out-stroke, a dirt-free rod on 
the in-stroke. The ‘'Lipseal” is self-compensating, self- 
relieving and non-adjustable... provides an efficient seal 
throughout its long life. Ask for a demonstration... every 
Hannifin man carries a cutaway sample of this “jewel” 
of a gland with him at all times. 


SERIES HYDRAULIC 


..many combi 
to 8"... 

es from 11" to 

pare Piston rods ground and pol 
“ade and long packing life. | 
TYPICAL MOUNTING 


LINDERS 


nation mountings. 


13 standard mountings Soils Steel heads. Steel cylinder 


n hard chrome 


Blind End Flange 


Hanalfin Corporction, 545 South Wolf Read, Des Picines, lilinois 
Air and Hydraulic Cylinders * Hydraulic Power Units * Pneumatic and Hydraulic Presses * Air Control Valves 
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Made in 9 bore 
Extremely close 
bodies "Try-Bore 
plated for minim 
Clevis Mounted Rod End Flange side Lugs 
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HYDRAULIC CYLINDERS SNUBBERS 


@ By Everett G. Gravenhorst 


Built-in deceleration devices in hydraulic cylinders reduce impact loads. 


Here’s the design story of devices which give snubbing over the entire 


length of stroke or only during the end of the stroke. 


weenie of hydraulic cylinders in the moving 
of heavy loads has been known for many years. 
With slight modifications, these same cylinders can 
also be used to restrict or snub the movement of 
large masses. 

Most modern high-speed aircraft depend on hy- 
draulic cylinders to soften the shock of landing and, 
with built-in orifices, are used to control decelera- 
tion at touch-down. Hydraulic cylinders that retract 
and extend landing gears are often designed to snub 
or absorb the energy at the end of the retraction or 
extension stroke. This reduces the magnitude of the 
impact loads by increasing the time of deceleration. 

* Cylinders are also used as snubbers in such ap- 
plications as shimmy dampers for nose wheels, ar- 


EVERETT G. GRAVENHORST, Chief Mechanical Engineer, The 
Glenn L. Martin Company, Baltimore, Md. 


resting-hook snubbers, bomb-bay door actuators, 
wing-fold circuits, ramp actuators and so forth. 

There are two basic types of snubbing circuits, 
(a) the system where the snubbing components are 
contained within the cylinder and (b) those circuits 
where the snubbing control is external from the 
cylinder. An example of the first type of circuit is 
the landing shock strut where the snubbing compo- 
nents are integral with the cylinder; the second type 
is exemplified by a nose-wheel shimmy-damper sys- 
tem where the damping is done with orifices built 
into the steer valve. 

The hydraulic cylinder used for snubbing may 
be a part of the airplane hydraulic system. It may 
also be used as a means of actuating some com- 
ponent or, it can be a completely isolated unit con- 
taining its own oil supply and provisions for ther- 
mal expansion. 

Provisions for thermal expansion on those cylin- 
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This valve is designed 
for ambient and fluid 
temperatures up to 
275°F and is ready to go 
even higher when 1 
gultable seals are 
available. 


there can be no compromise with quality 


This new pilot-operated Solenoid-Selector-Vaive for 3000 psi systems 

is an outstanding example of Weston quality. It is rugged in design, but simple 
in construction. Basically it is a modification of an older design now 

proved by thousands of units in service. These factors have made 

possible production economies never before realized—savings as much 

as one-third—with no compromise in quality or performance. 


Many Weston units have more than 1,500 separate inspections, 
tests, and measurements of dimensions and performance 
before they are released for shipment. 


WESTON 


a subsidiary of Borg- 


B\ 10018 BURBANK BOULEVARD 
NORTH HOLLYWOOD, CALIFORNIA 
VALVES, SOLENOID SELECTOR, MANUAL SELECTOR, REGULATOR, SHUT-OFF, 


] oducts BRAKE, AND SERVO; HYDRAULIC POWER CONTROL CYLINDERS, ACTUATING CYLINDERS; 
PNEUMATIC CONTROL UNITS, ETC. 
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ders connected directly to the airplane hydraulic 
system is usually through thermal relief valves built 
into the control valve, controlling the flow of fluid 
to the cylinder or through leakage built into the 
control valve. 

When the snubbing components are integral with 
the cylinder, they can be designed to give snubbing 
over the entire length of the stroke or, as is often the 
case, to give snubbing during only the final portion 
of the stroke. Although more complicated, the use of 
snubbing over only a portion of the stroke is justi- 
fied where the elapsed'time of operation of the 
cylinder must be kept to a minimum while still con- 
trolling the maximum forces due to deceleration of 
the load. 

The cylinder that (retracts the landing gear is 


FIG. 1. SNUBBING CYLIN.- 
DER has a drilled orifice 
which permits equal fluid flow 
to both sides of the cylinder. 


often designed to snub during the final portion of 
the stroke. Here, it is important that the landing 
gear be retracted as quickly as possible to “clean” 
up the ship and reduce drag during take-off. Due 
to the large shock loads that would be present if the 
heavy landing gear were suddenly brought up 
against stops, snubbing is necessary at the end of 
the stroke. 

The simplest snubbing cylinder design consists 
of a cylinder fitted with a piston. A drilled orifice 
permits equal fluid flow to both sides of the cylin- 
der. Figure 1 shows this type of cylinder with the 
piston rod extending from both sides. This arrange- 
ment allows snubbing to occur during the entire 
stroke. If there is no orifice in the piston, some pro- 
vision must be made to accommodate the fluid dis- 
placed by the piston rod during the retraction stroke. 

The velocity of the piston and pressure in the 
above case can be determined from the following 
expressions: 


P = W/A Where P = Hydraulic pressure, psi 
W = Weight of load, lb. 
A = Area of piston, square inches. 


and V = a/A 2P/p 
Where V Velocity of piston, inches per sec. 
A Area of piston, square inches 
a Area of orifice, square inches 
P Hydraulic pressure, psi 
p Density of fluid, Ib/in* 
K, Coefficient of Discharge 
Ks Constant 


The coefficient of discharge can be assumed con- 
stant for this discussion although the actual value is 
dependent to some extent on the geometry of the 
orifice, the fluid viscosity, the wall finish of the 
orifice, and so on. The value that ties in well with 
experimental results is 0.61, and as stated above, 
it will be assumed constant. 

If the cylinder, shown in Figure 1, was a part 
of the airplane hydraulic system instead of being 
self contained, the design would have been such 
that the orifice was at the cylinder port returning 
oil to the reservoir. The moving piston would have 
then forced the fluid through the orifice, the size 
of the orifice again determining the speed at which 
the load or weight falls. If this same cylinder were 
used to raise the load, a large portion of the avail- 
able pressure would be used in forcing the fluid 
through this same orifice into the cylinder, resulting 
in low efficiency. The pressure drop across the orifice 


ion 


can be avoided by bypassing the orifice with a check 
valve, so placed to allow free flow into the cylinder 
but checking the flow out of the cylinder. Another 
more compact arrangement is to drill a hole in the 
check-valve poppet and eliminate the fixed orifice, 
placing the check valve to again allow free flow into 
the cylinder but restricting the flow out of the 
cylinder; the orifice in the poppet restricting the 
flow. 

Instead of having the orifice built into the cylin- 
der or attached to it externally, the orifice can be 
placed at some distance from the cylinder. In some 
systems the orifice is placed in the return port of 
the control valve to limit the speed of operation in 
both directions. Careful thought should be given to 
any system having restriction remote from the cylin- 
der if the snubbing is necessary to keep speed of 
operation and resulting loads within safe limits. 
The cylinder with the integral snubbing has the 
added safety feature that the fluid can be kept under 
control without the use of tubing and tube fittings. 

In the cases discussed, the restriction occurs dur- 
ing the entire piston stroke. Often, it is not desirable 
to restrict the speed of operation for the entire 
stroke, but instead, provisions are made to restrict 
the speed during the final portion of the stroke. 
Here again, this snubbing can be either integral with 
the cylinder or achieved in the external hydraulic 
circuit. 

In the externally controlled snubbing circuit, a 


APPLIED HYDRAULICS 


DESIGN OF SNUBBERS 
NY = 

80 


im of the important reasons why Bendit-Peecifie is able to 


manufacture hydraulic servo valves on a volume basis is through 

a unique interchangeability of ‘sages 

Instead of fitting each servo valve spool to its own body, 
Bendix-Pocifie has succeeded in mass producing spools with identical 
lineal dimensions. Stocking these in graduated diameters of 

.000025 inch has reduced assembly time to a final lapping operation, 
giving you a better product at less cost and in less time. 

By searching... and finding... better ways to design and build 

its hydraulic products, Bendet-Pecifie equipment has established an 
outstanding service record on airplanes around the world. 


HAVE YOU A SERVO VALVE PRODUCTION PROBLEM? 


Bendix-Pacifie is mass producing servo valves to both customer and Bendix drawings. 
We have the ability and capacity to build servo valves for you. Write us your problem. 


PACIFIC DIVISION © Bendix Aviation Corporation 
11600 Sherman Way, North Hollywood, California 


Good positions are 
available at all 
levels for Hydrau- 
lic Design Engi- 
neers. Contact W. 
C. Walker, Engi- 
neering Employ- 
ment Manager. 


East-Coast Office: Dayton, Ohio Washington, D.C. Canadian Distributors: Export Division: 
475 Sth Ave., 1207 American Bivd., Suite 803, Aviation Electric, Ltd., Bendix International 
N.Y. 17 Dayton 2, Ohio 1701 “’K”’ St., N. W. Montreal 9 205 E. 42nd St., N. Y. 17 
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sequence valve triggered by the piston at the proper 
portion of the stroke could be used to divert the 
flow of the fluid through the restrictor, thus slowing 
down the piston. This restriction could take several 
forms, each with its own special characteristics. 
The restrictor could be a flow yegulator, keeping 
the speed of the piston constant regardless of load 
variations; it could be a relief valve which would 


keep the cylinder pressure constant; or it could be | 


an orifice with the speed of the piston a function 
of the load. 

The most common form of partial stroke snub- 
bers are cylinders with integral snubbing so de- 


signed that it only becomes effective during the final. 
portion of the stroke. This type of snubbing can be ° 


accomplished in several ways: (1) the movement of 
the piston can actuate some internal valving means, 
thus closing off the main fluid path and leaving only 
a restricted flow path for the fluid; (2) the area of 
the main fluid flow path can be reduced toward the 
end of the stroke by means of a metering needle 
attached either to the cylinder head or to the piston, 
and so arranged that it will enter the exit flow ori- 
fice and reduce the area available for fluid flow; 
and (3) many ingenious devices that make use of 
trapped oil displaced by an auxiliary piston to serve 
as snubbers. 

Figures 2 through 5 show several commonly used 
integral partial-stroke snubbing schemes. Figure 2 
shows a spring-loaded valve poppet permanently 


attached to the piston in such a manner as to prevent * 


it coming loose from the piston while still allowing 
enough freedom to permit the valve to engage its 
seat for the duration of the snubbing stroke. The 


poppet has an orifice drilled in its nose in much the 
same manner as a poppet in a one-way restrictor 
is drilled. When the piston retracts to the point 
where the snubbing stroke begins, the valve poppet 
seats on the valve seat, which is also the fluid flow 
outlet, thus causing the oil to flow through the small 
orifice in the nose of the poppet. This results in a 
decrease in the rate of flow due to added restriction. 
When the cylinder is extending, the oil flow lifts the 
poppet off its seat, permitting the oil to pass into 
the cylinder virtually unrestricted. 

Figure 3 represents a type of snubber very fre- 
quently used in landing gear shock struts. Here, a 
metering needle is used to control the flow-path area. 
The contour of the needle can be designed to give 
any type of stroke-orifice area relationship the de- 
signer desires. An example presented at the end of 
this article demonstrates how to design such a needle 
to give constant deceleration during the snubbing 
stroke. 

Another type of integral snubbing is shown in 
Figure 4. In this design a slide valve is used to 
progressively shut off a series of orifices to effect 
snubbing by gradually increasing the resistance to 
flow. The size and location of each of the orifices 
can be selected to give accurate control of the 
snubbing characteristics. While this design requires 
the use of a lapped, or at least a closely-fitted slide 
valve, it has the decided advantage of not requiring 
close concentricity tolerances between the piston and 
the cylinder head, as is required in the type snubber 
shown in Figure 3. 

Figure 5 shows the same method of variable re- 
striction applied to a cylinder using trapped oil in 
the snubbing device for snubbing. Except where 
such design is dictated by space or other require- 
ments, it is usually not practical because the volume 
of oil available for snubbing is often less than that 


Partial Snubbing Devices 
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FIG, 2. SPRING LOADED valve poppet is built into 
the piston head, At the end of the retraction stroke, 
the poppet closes off the large oil port causing flow 
through the orifice. On extension, oil flow lifts the 
poppet off its seat. 


FIG. 3. A METERING NEEDLE controls the flow 
path area at the end of the stroke. 
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available in the cylinder, therefore, higher pressures, 
smaller orifices and closer tolerances must be used 
to attain the same results. 

Although these last examples all show snubbing 
on the retraction stroke of the cylinder, it is often 
just as desirable to have snubbing on the extension 
stroke. Due to the added complexity resulting from 
the necessity of providing for a piston rod in the 
center of a cylinder; rod-end snubbing runs a very 
poor second to head-end snubbing. This point should 
be kept in mind when planning a snubbing cylinder 
installation. 

Figures 6 and 7 show cylinders designed for rod- 
end snubbing. In Figure 6.the oil trapped back of 
the auxiliary piston is forced through the orifice, 
thus effecting snubbing. Figure 7 shows a cylinder 
with the piston rod contoured much the same as the 
metering needle described at the beginning of this 
article. In this case the piston rod acts as the meter- 
ing needle, restricting the flow of oil through the 
annular orifice. The piston rod being designed by 
the magnitude of the cylinder load is much larger 
than a corresponding metering needle need be. For 
a given amount of restriction, the larger the meter- 
ing needle diameter the smaller the allowable clear- 
ance to form the orifice. In addition, there is the 
added disadvantage of having less displaced oil to 
use for snubbing, resulting in further reduction in 
the allowable clearance. Keeping these points in 
mind, it can be understood why rod-end snubbing 
is less satisfactory. 


CALCULATING ORIFICE SIZE 

Two examples are taken to demonstrate the 
method used to calculate snubbing cylinder orifice 
size 


1. Calculate the area of the orifice required to 


limit the speed of fall of a 10,000-pound weight 
supported by a cylinder two feet per second. 
The allowable cylinder pressure is 3000 pounds 
per square inch. W/P (weight/press) = Cyl- 
inder Area = 10,000/3000 = 3.33 square 
inches. Q (flow) = 3.33 x 2 (feet per second) 
x 12 = 79.92 cubic inches per second. 


Using ihe orifice flow equation Q = KA, / 2Pg 
Vp 


32.2x12 
79.92 = 0.61 A,V 6000 x 
0.032 


= 0.61A, V 6000 x 12075 
79.92 = 0.61 A, x 77.5 x 110 = 5200.25 A, 


79.92 


A, = = 0.01536 


5200.25 


Hence, an orifice having an area of 0.01536 
square inches will restrict the flow from the 
above cylinder so as to allow the weight to 
fall at the rate of two feet per second. 


2. This problem is to design a cylinder that 
allows a 1000-pound weight to fall free for the 
first 20 inches of the stroke and then snubs 
for the final five inches of stroke so as to re- 
duce the impact loads when the falling weight 
hits the stops. 


The total energy to be dissipated is 
E = 1000 x (20 + 5) = 25,000 inch-pounds 
The velocity of the load when snubbing begins is 


= 2 gs Where g = 32.2 feet per second” 
s = free-fall distance, feet = 20/12 
= Velocity, feet per second 


V = 2 x 32.2 x 20/12 = 10.3 feet per second 
Knowing the velocity of the load at the start 


= 


FIG. 4. A SLIDE VALVE progressively shuts off a 
series of orifices to effect snubbing by gradually in- 
creasing the resistance to flow of the oil. 
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FIG. 5. TRAPPED OIL is used for snubbing as the 
slide valve in the cylinder closes off a series of orifices. 
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of the damping cycle and the length of the 
damping stroke, we can calculate the time of 
damping. 
Sy = Vt + 1/2 (At?) = 5/12 feet 

Where S, = demping stroke feet 


V = vel. of load, feet per second 
damping time, seconds 
acceleration, feet per second” 


As 
and also: 
—V final = -A 
Solving these two equations simultaneously: 
+ = 0.08! seconds 
A = 127 feet per second? 
The snubbing force due to this deceleration can 
be calculated from: 
F = MA or Force = Mass x Acceleration 


1000 
= ——x 127 = 3950 pounds 
32.2 


To this amount must be added the weight of 

the load giving a total force of 4950 pounds. 
Having found the snubbing force exerted by the 
piston, we can calculate the area of the piston re- 
quired. Let us assume we want to keep our cylinder 


pressure around 1500 psi. then: 
4950/1500 = 3.29 square inches or a diameter 
of 2.05 inches 
The closest standard “O” ring seal is two inches so 
we will use a cylinder having a two-inch diameter. 
This means that our actual snubbing pressure will 
be 4950/3.141 = 1575 pounds per square inch. 
Having determined the cylinder diameter we can 
now calculate the oil flow through the orifice and 
the orifice diameter. 
Using the same orifice flow formula we used 
previously we get: 


Q=95A,VP For oil corresponding to MIL-0-5606 


where p= 0.03! Ibs. per cubic inch 
then A, = Q/95 V 1575 = 9/3765 
To get the value of A we must determine the oil 

flow through the orifice at various points of the 
stroke. The oil flow must equal the piston area (Ap) 
multiplied by the piston velocity at any given instant. 
The required piston velocity can be calculated from 
the expression: 

Vv? = 2es + V,? 

Where V piston velocity 
@ acceleration 


s distance from start of snubbing stroke 
V, velocity of piston at start of snubbing 


Substituting this equation for piston velocity and 


Rod End Snubbing 


FIG. 6. OIL TRAPPED back 
of the auxiliary piston is 
forced through the orifice to - 
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provide snubbing. 


toured to act as a metering 
needle, restricting the flow of 
oil through the annular ori- 


fice. 


pass 
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PREUMATIC THREE WAY is backed by many years of research and 
SOLENOID OPERATED VALVE manufacturing experience producin 
units in the field of Aircraft and 
Pneumatic Control Heater, Anti- 
Icing and Fuel Syseet Equipmentuas 
Engine Accessonié$. 
Engineered for efficiency in pe 
provide special quick 
maintainability . . . training simplicity . . . case 
of assembly...and most important, saFETy. 


You can specify Aper Aircraft Equipment 
with utmost confidence. 


BURBANK, CA RNIA « HUNTINGTON, WEST VIRGINIA ~ 
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CANADA: RAILWAY & POW ENGINEERING CORPORATION, LIMITED 
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FOR POSITIVE 
ACTION 


Kohler hydraulic check valves are 
products of an organization ex- 
perienced in meeting requirements 
of manufacturers in aircraft, in- 
dustrial and automotive fields. All 
are precision lapped, with positive 
checking action that prevents 
leakage throughout long service. 

Kohler Co. maintains facilities 
for forging, casting, machining, 
anodizing, in one plant—and is a 
leading supplier of precision con- 
trols for hydraulic, fuel, pneu- 
matic, jet engine and airframe 
applications. Controls are de- 
veloped to specification, for vol- 
ume production. 


AUTOMOTIVE 


Kohler Co. is the only supplier with 
AN approval for all sizes in the K-1207 
check valve from %" to 1". 

Kohler Co., Kohler, Wisconsin 
Established 1873 
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Continued 


the piston area in the above equation for Ag (ori- 
fice area) we get: 


Ap «x 12 V2as + 


3765 
2.76 x 12 V2 x 127s + 10.3 


3765 


Calculating Ao for various points along the needle, 
or in other words, for various values of s we get: 


Ao 


$ 0.0905 square inches 


0.0812 square inches 
0.0707 square inches 
0.0584 square inches 
0.0425 square inches 
0.000 square inches 


From the above figures it can be seen that the 
final orifice area is zero. It can be appreciated that 
this is impractical to do, so it is customary to as- 
sume some nominal final velocity for the piston, say 
six inches per second. The flow through the orifice 
at this assumed velocity is: 

O = 2.76 x 6 = 165 inches® per second 

Then the final orifice area is: 

= 16.5/3765 = 0.00438 square inches 

Having calculated the necessary orifice sizes for 
the various points along the metering needle, we 
have to now assume a size for either the needle or 
the orifice at the start of the snubbing. In this case 
we will assume a pin diameter of 0.125 inches for 
ease of manufacture. To the area of the metering 
needle we must add the required orifice flow area 
at the start of snubbing to get the actual orifice 
area required. 

Orifice area = needle area + flow area 
= 0.0123 + 0.0905 


= 0.1028 square inches 
Diameter of orifice for this area is 0.362 inches 


Knowing the orifice area we can obtabin the con- 
tour of the metering needle by subtracting the flow 
area required (as calculated) from the orifice area 
and calculating the needle diameter from this re- 
sultant area. 


Distance Orifice Flow Area Needle Needle 
FromTip Area Required Area Diameter 

0 0.1028 0.0905 0.0123 0.125 

| 0.1028 0.0812 0.0216 0.166 

2 0.1028 0.1707 0.0321 0.202 

3 0.1028 0.0584 0.0444 0.238 

a 0.1028 0.0425 0.0603 0.277 

5 0.1028 0.0044 0.0984 0.354 


These dimensions fully define the contour of the 
metering needle which, when used in an orifice hav- 
ing an area of 0.1028 square inch, will snub the load 
as set forth in the statement of the problem. 

Although there are many other methods of using 
hydraulic cylinders as snubbers, the examples dis- 
cussed in this article cover typical applications. The 
methods of calculation used here can be applied, 
with minor modifications, to many different cylin- 
der designs. — 


APPLIED HYDRAULICS 


= 
& 
| 
he ah 
| 
DIESEL ENGINES 
TRUCKS 
4 


Vf 
made 

BOOSTER flight 
ontrols and ACTUATORS 
produced by LOUD at 


new low cost 


Pail is no longer controlled in flight by manpower alone. 


Hydraulic power is now widely employed to provide control surface 
power made necessary by larger surfaces and higher speeds. 


This substitution of manpower with hydraulic power has made 
the production of high precision hydraulic components vital. Loud 
is now producing this equipment with diametral tolerances of .000025 
inches and controlled clearances of .00005 inches on a quantity pro- 
duction and quality controlled basis. Linear tolerances in valving of 
.00005 inches insure controls of instantaneous and identical response. 


Loud’s complete facilities from raw material to finished product, 
a machine for every job, plus years of experience has made it pos- 
sible to produce these precision assemblies for the aircraft industry 
at mass production prices. 


“PRODUCING TODAY... TOMORROW'S AIRCRAFT REQUIREMENTS" 


H. W. LOUD MACHINE WORKS, INC. 
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VIEW SHOWS SIMPLE controls required for 
system. In-line mounting eliminates complex 
mechanisms. Separate pressure regulator and 
gages at ports of air cylinder provide differen- 
tial pressure for power and return strokes. 
Air cylinder bore is sized to permit operation 
at 40 to 60 psi air pressure. 


In-line power feed design combines . . . 


SPEED AIR WITH OIL 


. Large thrust capacity to permit normal drill- 
ing operations in the 40 to 60 psi range. This 
leaves a reserve capacity for multiple spindle 
operations. 

. Instantaneous approach and return. Hydrauli- 
cally-controlled feed through the work. 

. Simplicity in setting up. 

. Protection against production operator chang- 
ing hydraulic feed adjustment. 

. Use of a solenoid valve mounted directly at 
the power stroke port of the cylinder to elimi- 
nate piping problems and unnecessary time lag 


e@ By A. L. Caplan 


NE of the most fertile fields for cost reduction in 

many plants is the automation of countless num- 
bers of manually-fed production drill presses. The 
installation of a power feed attachment on these 
drill preses results in increased production and re- 
duced costs. 

With this in mind, a new air-oil drill feed has 
been developed to incorporate the following fea- 
tures: 

a. Direct in-line mounting over the spindle to 


eliminate mechanical losses inherent in side- 
mounted, rack-and-pinion type feeds. This per- 
mits retention of the drill press handle for 
manual operation. 


in the line between the valve and the cylinder. 


. Incorporation of a differential pressure sys- 


tem to eliminate waste of high pressure on the 
return stroke. 


For in-line mounting, various flange adapters and 
column brackets have been developed to permit 


CAPLAN, Chief Engineer, Pneuma-draulic Co., Detroit, 
ich, 
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COMPACT 
RELIABLE 
RUGGED 


Minimum to maximum flow adjustment obtained by 180° handle 

rotation. 

e Flow rate changes easily accomplished under any conditions of 
pressure or back pressure. 

e Adjustable handle tension eliminates need for wrenches and 

locking levers for changes in flow setting. 


@ Ideally suited for installations requiring frequent changes in 
operating speeds or throttling control during the machine cycle. 


e@ Choice of control—either right or left rotation of control handle. 


LOOK TO 
WATERMAN 

FOR THE ANSWER 
TO YOUR FLOW 
CONTROL 
REQUIREMENTS 


@ Multiple control—with right and left hand rotation operator 
can control two operations simultaneously. 


e Aluminum bodies housing steel working parts provide light 


Write for latest 


weight units for easy handling and installation. illustrated bulletin A 
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mounting the feed unit on a variety of drill presses. 
One problem of designing the feed for in-line mount- 
ing was that of attaching the piston rod to the drill 
press spindle. The spindle must be advanced and 
yet positively retracted without tension springs or 
counterweights, and attaching the rod to the spindle 
requires the rod to rotate with the spindle. 

These difficulties were solved by drilling and 
tapping the end of the spindle and screwing the 
threaded end of the piston rod into it. The other 


Feed adjusting Air 
Screw 
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Hydraulic F 
feed — 
cylinder 


Valve stem~= 


Cylinder 
port - 


power cylinder 


Cylinder 


port 


Rotating 
piston rod 


CROSS-SECTION of feed mechanism. 


end of the piston rod is mounted in a high-thrust 
capacity ball bearing housed in the piston. A spe- 
cial air seal permits simultaneous rotation and re- 
ciprocation of the piston rod. The threaded end of 
the rod operates in an oilite bearing. 

The hydraulic feed unit regulates the progress of 
the drill through the stock and eliminates the sudden 
surge inherent in air cylinders when the load is re- 
moved as when the drill point breaks through. The 
air space above the oil permits constant venting of 


the fluid to the atmosphere, eliminating the possi- 
bility of “trapped air”. This eliminates expansion 
and make-up fluid chambers and the need for spe- 
cial oil injection tools. Special seals prevent oil 
from entering the air cylinder and vice versa. 

Basically the hydraulic control unit is a poppet- 
type flow control valve with controlled flow on the 
power stroke and free flow on the return stroke. The 
poppet seat is metal-to-metal providing positive- 
sealing action. This seal is made during feed when 
the poppet nut bears against the poppet piston. The 
poppet valve stem has an integral adjustable orifice 
for “metering-out” fluid control, permitting infi- 
nitely variable hydraulic feeds. The return stroke is 
rapid, because the poppet nut is immediately un- 
seated to permit free displacement of oil through the 
four angv.ar holes in the piston. On the return stroke 
the shoulder on the stem engages the piston, to 
return it to its starting position. The stem is posi- 
tively assembled to the air cylinder piston which is 
non-rotating. 

To adjust the length of rapid approach, the cylin- 
der cap is removed and the poppet nut is moved up 
or down the threaded valve stem. The drill press 
handle is used to check for proper drill point clear- 
ance at the end of the approach stroke. The poppet 
nut is then locked in position. The hydraulic feed 
adjustment is made by turning the feed adjusting 
screw clockwise or counterclockwise with an Allen 
wrench. 

The differential pressure requirement is met by 
the use of individual pressure regulators and gages 
at each cylinder port. Experience has shown that 
10 to 15 psi is sufficient to return the spindle, effect- 
ing a large savings in air consumption and a reduc- 
tion in compressing equipment load and wear. 

A compact solenoid 4-way valve for in-line mount- 
ing at the cylinder port has been designed for the 
feed unit. The valve is a solenoid, spring-return, 
spool-type with a cylindrical body. A full floating 
spool is used, and there is no metal-to-metal contact 
between the valve body and the valve spool. Bearing 
support for the spool is provided by the O-ring seals. 
The action of the O-rings provides constant lapping 
of the spool surface, giving extremely long leak- 
proof service. The body and spool are machined 
from aluminum bar stock. Oversize exhaust ports 
permit instantaneous dissipation to the atmosphere. 

The feed is initiated by pressing a momentary- 
contact, push-button switch. This closes a relay that 
energizes the solenoid until the limit switch is 
tripped. Rapid approach is made at impact hammer 
speed, then hydraulic feed takes place until the limit 
switch is tripped. Drilling depth is set by moving a 
limit switch tripping plate up or down the depth-stop 
rod of the drill press. The tripping plate is then 
locked with knurled nuts. Repetitive accuracy in 
depth of drilling is less than .005 inch. The use of a 
time delay unit providing a momentary dwell 
against a positive mechanical stop gives an accuracy 


of less than .0005 inch. vvyv 
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Balanced Piston -- Sleeve Type -- 2000 psi Working Pressure 


This design offers Solenoid Control, Pilot Opera- 
tion, Subplate mounting, and allows unusual versa- 
tility with conversion to either spring centered, 
spring offset, or no spring. Solenoids are enclosed 
and secured to the valve in removable dust proof 
covers. Electrical operation is prevented when the 
covers are not in place. This feature promotes 
safety, and contributes to low maintenance. 


Large openings permit a maximum flow of oil 
through the valve at a minimum pressure drop. 
This valve conforms to J. I. C. specifications and 
standards. 


Write for catalog giving complete details and 
features. Address RACINE HYDRAULICS & 
MACHINERY, INC., 2074 Albert St., Racine, 
Wisconsin. 
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from a Sales Engineer 


Elmer F. Heise?” 


Elmer Heiser, who is associated with S. G. Morris in 
Cleveland, has spent 18 years selling air and hy- 
draulic components to industries in northern Ohio. 
During these years he has encountered innumerable 
situations, many of which he says "relate to fluid 
power, people and problems”. We've asked Elmer 
to tell you about them in a monthly column. He is 
the author of the recently published “Air and Oil 
Cylinders for Industrial Applications”. We're sure 
that you will find valuable this opportunity to bor- 
row from Elmer's experiences—which he treats 
amusingly in both words and cartoon. 


When should you use air or oil? 


to pick 750 to.1000 psi as a com- 
fortable average oil hydraulic pres- 
sure. Air installations in a plant 
will usually be figured on the basis 
of the air pressure already avail- 
able. Since oil hydraulic _installa- 
tions usually are individually pow- 


“We have an air problem.” 
“We have a hydraulic problem.” 
“We have a problem.” 
To the sales representative for 
air and hydraulic equipment such 
| words have about the same effect 
as the clanging bell on ye old fire 


horse. Very often the third state- 
ment is the true one even though 
one of the other two may have 
been offered first. This brings up 
an interesting point for conjecture. 
When is a problem relating to the 

application of fluid power a hy- 
_ draulic problem and when is it a 
pneumatic problem? Can we draw 
a line or establish a simple set of 
rules or standards which can be 
used for measuring and classify- 
ing a problem? If we assume that 
such standards can be set, where 
would we start? 

The most obvious difference be- 
tween air and hydraulic mediums 
is without doubt the working pres- 
sure available. We can generalize 
and say that compressed air in the 
average plant will be available in a 


ered, we are not limited to the 750- 
1000 psi everage. We can go to 
2000-3000 or 5000 psi and upward 
for new installations. 

With the wide difference in 
available pressure (pneumatic ver- 
sus hydraulic) perhaps we should 
make the force or power require- 
ment the determining factor and 
somewhere, somehow set a line. 
Could we take the 80 psi figure, 
multiply it by a reasonable area 
figure and thereby get a line? If 
this answered the purpose, we 
could settle on perhaps 20 square 
inches and arrive at a 5 inch bore 
cylinder. This would mean our 
force line would be somewhere 
from 1500 to 2000 pounds. 

What’s wrong with that? We 
could even go further and try to 


. « « bearing specialists since 1919 | 


1303 Oberlin Avenue | 
Lorain, Ohio, U.S.A. 


range from 80 to 100 psi. General- 


izing further, it is not unreasonable Continued on page 94 
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DO YOU KNOW WHY 


YOUR SUBSCRIPTION TO THIS 


MAGAZINE IS PAID FOR YOU? 


APPLIED HYDRAULICS readers are carefully se- 
lected, “hand-picked” by progressive hydraulic equipment 


distributors, because they are 100% interested in hy- 


draulics. 


APPLIED HYDRAULICS is sent only to qualified 
readers. APPLIED HYDRAULICS goes to users whose 
specifying and/or buying responsibilities are guaranteed 
by local hydraulic equipment distributors. 


Your local hydraulic equipment distributor, who knows 

your interest in hydraulics, who knows best your buying 

habits, who knows most what you like to read—pays us 
: | for your subscription to APPLIED HYDRAULICS. 


That’s Franchise Circulation... 
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APPLIED HYDRAULICS 
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Ideas from a Sales Engineer 


justify the figure by a claim that, 
on the basis of relative efficiency, 
compressed air must obviously 
drop out of the picture somewhere 
along about here. 


Is Force Figure Enough? 


Now we're all set. On any new 
problem if the total force required 
is 2000 pounds or over, we will 
power with oil; if under 2000 
pounds, we'll make it an air job. 
Pretty simple. It’s probably too 
simple and could get us into trouble 
if set up as our universal standard. 

Perhaps with this force figure 
as a rough basis it would be prac- 
tical to throw in a couple of other 
considerations and come up with 
a more usable standard. What 
should it be? 

Speed seems important. We 


Continued 


know that hydraulic equipment to 
match the speed of air powered 
movement can get a little awkward. 
Big pump, accumulators, large 
lines, valves, etc. don’t seem too 
sensible if air will give us more 
snap than we need. 

Another consideration might be 
that of control. We know that infi- 
nite control of speed and position 
is old hat hydraulically but can 
become a terrific problem when 
air is used. 

It might be a good idea to toss 
in a couple of additional consider- 
ations to prevent our measuring 
device from misleading us. Where 
will this new piece of equipment 
be installed? Is compressed air 
available? If we make it hydraulic 
when everything else in the par- 
ticular plant is air operated, will 
a new set of maintenance problems 


be introduced? Maybe there is a 


What he needs is a 


RAM! 


Staffa Rams are available in 
four standard ranges: high and 
low pressure solid, high pres- 
sure hollow and tubby rams. 
Loads from 1 to 150 tons. Pres- 
sures up to 5,000 p.s.i., strokes 
up to 36”. Higher pressure and 
larger stroke rams are made spe- 
cially. 


For rams, pump. and all 
other hydraulic equipment write 
to Chamberlain Industries Led. 
Staffa Works, Staffa Road, Ley- 


ton, London, E.10. 


For pulling, pushing, lifting, 
pressing, clamping, bending 
or spreading. 


related piece of equipment with a 
hydraulic system on standby in the 
cycle so the new one can be con- 
nected to the old without an addi- 
tional pump or reservoir. 

It begins to look like so many 
conditions must be added to any 
rule or set of rules that it becomes 
more than a little indefinite. Why 
not start over; throw out any set 


"Somebody says he's a hydraulic 
engineer’ 


rules and just say that selecting 
air or oil is a matter of judgment. 
After so many words we finish at 
the same place we started. 

There is a vast difference in 
how fluid power problems are pre- 
sented to the sales engineer. One 
fellow will just say he has a prob- 
lem and wiil ask that you see him 
to discuss it. Another will say “I’m 
going to use your pump on a job, 
what size motor does it take to 
drive it?” No matter how delicately 
you edge around to get some facts 
on which to base your answer he 
thinks you're too darn nosey. | 
recall one such conversation when 
I never did get to answer his ques- 
tion and he let me know what an 
inquisitive but stupid dope I was. 
Maybe he’s right. I can’t answer a 
simple question like “What size 
motor is required to pump oil at 


” 
pressure? vvv 


CHAMBERLAIN 
INDUSTRIES LTD. 


Staffa Works, Staffa Road, 
Leyton, London, E.10, England. 
Telephone: LEYtonstone 3678. 


Next month: 


Some simple questions need long 
answers. 
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HOSE COUPLER ... A machine for preparin, 
hydraulic hose complete with couplings is present 
in a brochure by Champ Industries Div. of Hose 
Accessories Co. The machine cuts the hose to length, 
performs the skinning operation, and installs the 
adapter. Hose of 44, 44, 42, 34, 1, and 1% inch sizes 
can be handled by the machine. 

Circle 133 on Reader Service Card 


PRESSURE REGULATING VALVES ... are fea- 
tured in Bulletin PM-1 which can be obtained from 
Foster Engineering Co. The valves were developed 
to control pressure in plastic molding. Type 40H is 
recommended for installations where all fluid must 
flow through the valve. The valve is intended for 
initial pressures up to 4000 psi and gives regulated 
pressures from 150 to 2500 psi. Type 40H1 is used 
on two-pressure systems, or where press closing time 
is not critical. 
Circle 134 on Reader Service Card 


OIL FILTERING UNIT ... A portable oil recon- 
ditioning unit for removing solids, gums, varnishes, 
acids, water, and emulsions is announced in a bulletin 
from the Mayhew Products Co. The unit can be used 
as a filter, reclaimer, transfer pump, circulating pump, 
engine or machine de-sludger, flushing machine, or 
any combination, and can be used whether oil is in 
or out of service, in machine sumps, reservoirs, tanks, 
or barrels. 
Circle 135 on Reader Service Card 


HOSE CHECK LIST . . . to help obtain longer hose 
life and better performance is offered by the Ther- 
moid Company. Printed on stiff cardboard for wall 
mounting, the eleven-point check list uses drawings 
to high-light four common abuses of hose. 
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FLOW TRANSDUCER .. . which translates fluid 
friction acting on a streamlined body immersed in 
the flow stream into an electrical output is described 
in information from Ramapo Engineering Co. The 
transducer contains no precision bearings, packings 
or bushings, bellows, pistons, or auxiliary fluids and 
combines simplicity, ruggedness, and an accuracy of 
better than 1%. The sensitivity of the transducer 
makes it ideally suited for measurement of transient 
flows with high speed recording devices. 
Circle 137 on Reader Service Card 


HYDRAULIC COMPONENTS .. . manufactured 
by Oswalds and Ridgway Ltd. are specified in data 
sheets issued by the company. Components covered 
include high and low pressure swashplate pumps, high 
pressure unloading valves, pump and tank units, 
cylinders, and other types of valves. 
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COMPARE 20 
PER MINUTE INTERNAL LEAKAGE 


4 THE MOST WIDELY USED 
TYPE OF VALVE 


10 DROPS 
A BARKSDALE 
SHEAR-SEAL VALVE 
—SAME SIZE AND 
CONDITIONS — AND 
ZERO EXTERNAL 

LEAKAGE 


INTERNAL VALVE LEAKAGE COSTS MONEY 


There is a direct ratio between P 
A 


the amount of leakage in a valve 
and the expense from it. 


Both, the leakage and the expense, 
are insidiously hidden. Bur, let's 
bring them out in the open (see 
the two measures above). Primary 
damage through leakage shows up 
as erosion, wear and high main- 
tenance cost of the valve itself. In 
contrast, Shear-Seal valves actually 
improve their sealing qualities 
with each operation. (Write for 
“Super Seal explains the Shear- 
Seal Principle.” ) 


Higher, yet hidden damage results 
when leaky valves constantly ex- 
haust accumulators, overwork 


Manual selector 
and shut-off valves 
vacuum to 6000 PSI 
pumps and compressors, or increase the scrap rate through loss of 
working pressure. 


Furthermore, leakage creates heat in your hydraulic system acceler- 
ating wear and deterioration in costly machinery and components. 
Ironically, the valves are often overlooked as the real culprit in 
such failures. 


For greater operating economy and lower overall maintenance install 
leakproof Shear-Seal valves. 


BARKSDALE VALVES 


5125 ALCOA AVE., LOS ANGELES 58, CALIF, 


Send FREE bulletin “Super Seal § 


Explains the ‘Shear-Seal’ Principle.” 
| NAME TITLE ' 
| ADDRESS 4 
H 
8 
city ZONE STATE 
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AIR VALVE . . . which can be connected to the rear 
or side ports of cylinders provides directional control 
and is actuated either by solenoids or pilot air. 
Integral speed throttles are of the balanced type and 
give smooth hydraulic-like action to air cylinders at 
slow speeds. The valve manufactured by Airelectric 
Corp. uses a D-slide principle and offers a mulkti- 
million cycle life. The wear parts can be renewed 
for 25% of the original cost. Catalog sheets are 
available. 
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SHAFT SEALS . . . Methods for sealing all types of 
rotating shafts are described in Bulletin 10 offered 
by Sealol Corp. The five standard seal designs dis- 
cussed handle a wide range of difficult sealing ap- 
plications such as pressures to 1000 psi, temperatures 
to 450°F, shaft speeds in excess of 3600 rpm, and 
conditions involving corrosive fluids. The seals are 

signedend built Power supplied for replacement of present shaft packings or 
Unit. 50 H. P. motor drives for installation as original equipment. 


at aaa Circle 161 on Reader Service Card 
at 5000 psi. Century reservoir is 125 
gal. capacity. TITANIUM TUBING . ee Tubing of titanium is 


YOUR INQUIRIES ARE INVITED described in Bulletin 43 just published by Superior 
Tube Co. The excellent strength-weight ratio of titan- 
ium promises a bright future in the aircraft field 


Ty Century Hyprautics, Inc. where one use is for hydraulic lines. Lengths up to 


8866 GREENFIELD — DETROIT 28, MICHIGAN 24 feet are available and it is recommended that the 


SAVE" 85%" GOVERWMENT SURPLUS 


MAGNI-FOCUSER bHYBRAULIC EQUIPMENT 


This useful, high quality No. 80 = Valves = Meters 
qoy gusting SPEEDY AIR PRESS is the last 
accurately machined surfaces. WOtd in air power engineering— ; ho, 
the result of 34 years of special- 
Power factor—15 times air line izationindiaphragmcompression. 
pressure of 5 to 150 Ibs. Extremely sturdy, it does dozens 
of jobs formerly handled by ex- 
He Throat clearance to center of pensive presses—and does them 
10” diam. circle. quickly, and 
cally. Operate y Speedy Foot 
fom clearance 0 to 5", stoke Hand, or Fingertip 
5/8", table 5” x 5”. Valves. Order from your supplier 
or write direct. 


Write for New Catalog of Speedy Air Tools and Accessories 
W. R. BROWN CORP., 2655 N. Normandy Ave., Chicago 35 
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especially 
a mew compression fitting with a collar which is 
pressed into the tube to effect a seal with the body 
of the fitting. 
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tubing be used with flareless type fittings, 


AIR-OIL CYLINDER . . . which combines the long 
stroke and fast action of the pneumatic cylinder with 
the positive action and force multiplication of the 
hydraulic cylinder is described in a 16-page bulletin 
No. 61763 by Pantex Manufacturing Corp. Applica- 
tions for the cylinder include clamping, closure, com- 
pression, extrusion, squeezing, and crushing in such 
processes as laminating, molding, veneering, testing, 
rolling, calendering, etc. Complete installation data 
are given on the 2100 lb and 5600 Ib units. 
Circle 139 on Reader Service Card 


PISTON PUMP .. . with variable discharge from 
0 to 110 gpm in either direction is featured in Bul- 
letin No. 3 released by American Engineering Co. 
The radial piston pump has tapered roller bearings 
to assure long dependable service and an attached 
pilot pump to eliminate a second drive. Some recom- 
mended applications of the pump are heat treating 
furnaces, riveting machines, broaching machines, and 
reversible variable speed transmissions. 
Circle 140 on Reader Service Card 


SUBMINIATURE SWITCHES ... A new 12-page 
catalog covering subminiature, snap-action, precision 
switches has been published by Micro Switch Div. of 
Minneapolis Honeywell Regulator Co. This catalog 
No. 75 gives complete information on the standard 
subminiature (single-pole, double-throw) basic 
switch as well as the high temperature and turret 
terminal versions. Material presenting auxiliary actu- 
ators to adapt the switches for actuation by cams and 
slides is included. 
Circle 141 on Reader Service Card 


AIR AND HYDRAULIC COMPONENTS ... in- 
cluding cylinders, valves, accessories, and machines 
are presented in a catalog released by Magicair Div. 
of Pneumatic Products, Inc. Package unit machines 
offered include air squeeze-type and impact presses, 
air-hydraulic drill press and milling machine feeds, 
kick press pneumatic kit, and radial saw feed. 
Circle 142 on Reader Service Card 


O-RINGS . from silicone rubber are included in 
Supplement B to the data handbook prepared by the 
Acushnet Process Co. The publication outlines the 
history, applications, and properties of silicone rubber 
and illustrates some of the products now being fab- 
ricated from this material. 
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PNEUMATIC POSITIONER .. . is a transducer 
for converting pilot air pressure into mechanical 
position of its cylinder. The unit, designed for use in 
closed-loop control, is readily adaptable for control on 
motor driven speed changers, proportioning pumps, 
and a wide variety of valves not previously adaptable 
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GERBING 


FLEXIBLE 
COUPLING ! 


CONCAVE 
JAW SURFACES 


The concave jaw surface of the 
new Gerbing Flexible Coupling 
actually holds the resilient 
synthetic rubber insert or 
spider in position, thus elim- 
inating any tendency of the 
rubber to break or extrude. 
Capable of handling peak loads, 
shocks and overloads. Instantly 
compensates for angular and 
parallel misalignment. 


Available for shafts 4%” to 1%” 
and H.P. ranges from fractional 
to 25. Standard keyways are 
provided. Deliveries from stock. 
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CLOSE CONCENTRICITIES 
ASSURE VIBRATION-FREE 


Write for details OrenATiON 


GERBING manuracturine core. 


NORTHBROOK, ILL. (Suburb of Chicago) Dept. AH-455 


a manual 
SHUT-OFF VALVE 


that doesnt 


© “O” Ring seal for decd 
tight shutoff 


© 416 Stainless barstock body 


®@ Liquid or gas service to 
3000 psi 


© Design permits throttling 


Representatives in 
Principal Cities, 


&, FAL precision valves 


JAMES*DOND* CLARK 


2181 East Foothill Boulevard, Pasadena 8, California 
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as control valves. The positioner which uses design 
based on balanced air pressures acting on a piston, can 
develop thrusts of 5000 Ib while holding a position 
within .002 inch. Information on the preumati 
tioner is contained in Bulletin B-50-2 
Conoflow Corp. 
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HYDRAULIC CYLINDERS FOR AGRICULTURE 

. « Catalog sheets from Cross Manufacturing Co. 
include information on hydraulic cylinders with depth 
control for farm implements. The screw collar stop 
can be set for any length stroke from 41% to 8 inches 
for farm implements requiring accurate, positive 
depth control or easy lowering, lifting, and position- 
ing. The cylinders have a maximum working pressure 
of 1200 psi. 
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HOSE .. . including pneumatic tool hose, hydraulic 
hose and fittings, has been described in material issued 
by Gates Rubber Co. High pressure hydraulic hose for 
lines subject to shock loads and heavy pulsating pres- 
sures is listed for pressures from 1000 to 2500 psi. 
This hose is designed for use through temperatures 
from ~40° to 200°F. 
Circle 146 on Reader Service Card 
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GROOVE GAGE . . . The Meuller Laboratory offers 
a 6-page folder on a gage for O-ring grooves and 
snap ring grooves and bores. The range of the gage 
is .187 to 2.250 inches~and it is ideal for close toler- 
ance inspection. Operation of the light-weight, pistol- 
grip gage is described in detail, and gaging speci- 
fications for both O-ring grooves and snap ring 
grooves are included. 
Circle 147 on Reader Service Card 


AIR-HYDRAULIC PUMP. . . converting high- 
volume, low-pressure air to high-pressure oil is fea- 
tured in a brochure prepared by the Powermatic Sales 
Co. Oil pressure up to 18,850 psi can be developed 
by using 150 psi air pressure. The 4-page brochure 
lists specifications for several models and indicates 
applications for the pump. 
Circle 148 on Reader Service Card 


HYDRAULIC BENDER ... A new 15-ton bender 
using a two-speed hydraulic pump is described in 
literature available from Greenlee Tool Co. Full 90- 
degree bends can be made with one stroke of the 
ram, and the bender can be used for pipe, tubing, bus 
bar, and all types of conduit. 
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HYDRAULIC STEERING SYSTEM COMPO- 
NENTS ... . are described in bulletin M-5106 pre- 
pared by Vickers, Inc. The bulletin presents standard 
Vickers units for developing a wide variety of hy- 


NEW: 


“LO-TEMP” 


—65° without lubricant 


Bulletin No. 454. 


No. 754. 


REPUBLIC 


SELECTOR 


VALVES 


LO-TORQ SELECTOR 


BALANCED PRESSURE 
FOR EASY TURNING 


With service pressure and seals on both sides of 
valving disk, turning is easy. Design is simple— 
maintenance is low. Many services—Air, and gas 
4000 psi; fuel, hydraulic oil, petroleum, water, 
6000 psi. Made in bronze, semi-steel, aluminum 
alloy, in three different portings, 44” to 1”. Request 


LO-TEMP SELECTOR 


Tefion plug ends the need for lubricant. Easy 
turning—non seizing. -65° to 250°F. 2- 3- 4-way. 
100 psi service. Made in aluminum alloy or stainless 
steel. 44” to 1” pipe or tube. Request Bulletin 


CLEVELAND 11, 


NEW! 


“LO-TORQ” 


6000 psi service 
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draulic power steering systems for trucks, busses, 
material handling and other commercial type vehicles. 
The components include the new S-23 series power 
steering boosters, vane-type power steering pumps, 
combination volume control and overload relief 
valves, and oil reservoirs. The bulletin includes circuit 
diagrams showing four types of power steering sys- 
tems. In addition typical applications of hydraulic 
boosters showing frame and steering column mount- 
ing are presented. 

Circle 150 on Reader Service Card 


ROTARY COMPRESSORS AND VACUUM 
PUMPS .. . are explained and listed in a catalogue 
from Rotary Compressors Ltd. The material presents 
the principles of operation of these units which are 
capable of producing pressures of 45 psi and vacuums 
of 29.0 in. Hg. Using two meshing rotors inside a 
housing, the units require no cylinder lubrication and 
consequently are able to deliver oil-free air. 
Circle 151 on Reader Service Card 


ROTARY LIMIT SWITCH . . . among whose rec- 
ommended uses are on pfesses and valves is de- 
scribed in a brochure by Gemco Electric Co. The limit 
switch connects directly to a rotating member to be 
limited and incorporates a worm gear and cam ar- 
rangement to trip an internal limit switch. Mounting 
dimensions, specifications, and prices for the limit 
switch are given. 
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ELECTRIC MOTORS ... U. S. Electrical Motors, 
Inc. has released their new bulletin No. 1868 illus- 
trating vertical solid shaft motors from 4 to 400 
horsepower. The motors are ventilated by the down 
draft system which insures that the warm exhaust 
air cannot be mixed with the cool incoming air. A 
choice of two types of face brackets permit direct 
mounting to driven machines. 
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HYDRAULIC CYLINDERS . . . manufactured by 
Turlock Iron and Machine Works are listed in their 
catalog No. 854. The 8-page catalog presents in- 
formation on several series of cylinders representing 
various designs. Dimension drawings and design in- 
formation are included. 
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CHECK AND FLOW CONTROL VALVES... 
Specifications on air and hydraulic valves manufac- 
tured by Rivett Lathe & Grinder, Inc. are available 
from the company. Giving dimensions and sectional 
views, the information covers flow control valve with 
internal check, pilot operated check valves, and pilot 
operated check valves with pressure breakers. 
Circle 155 on Reader Service Card 


BELT DRIVES . . . Worthington Corp. offers a new 
Master Engineering Manual on their Multi-V-Drive 
line. The new 100-page manual, designated V-1400- 
E2F, presents a scientific and simplified method for 
rating V-belts. Each popular 60-cycle motor speed 
with complete drive selections is shown on separate 
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id Power Couplings 


JIC Flare Tube — Pipe Threaded 
Flare Tube — Straight Thread ‘‘O” Ring 
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A—JIC Flare Tube Fittings G—Ball Check Valve 


B—Manifold Fitting H—Lateral Outlet Fitting 
C—Needle Valve I—Universal Elbow 
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“O” Ring Seal Fitting M—Barbed Hose Stem 


You can depend 
selection of steel 
hydraulic circuits. 


on L & L's quality, availability, and 
couplings for piping all industrial 


Distributors in principal cities 
Write for catalog No. 53 


| 
= - 
a 
4 
@- 

| 
| 
| 
4 
] 
- = — 
Circle 59 on Reader Service Card 99 


Circle 87 on Reader Service Card 


Low-cost ready-made 
hydraulic tanks 


top-notch 
DESIGN 


large top 
SURFACE 


all tanks 
IN STOCK 


ALL WELDED 
construction 


write today for 
CATAL 


Rosaen Reservoirs do away with makeshift, unsightly 
home-made construction, give you instead a ready source for 
standardized, properly engineered reservoirs and al] mounted 
accessories. Produced in volume, the price beats building 
or buying them to special order. All parts carried in stock. 


The Rosaen Company will also assemble complete power 
units to order, and supply all hydraulic components if desired. 


The ROSAEN COMPANY 
24100 HARPER e« ST. CLAIR SHORES, MICHIGAN 


PROTECT 
popes 


SPRAGUE SHUT OFF VALVES automatically cut 
out gages and other pressure-sensitive in- 
struments when fluid pressures go beyond 
their operating limits. Automatically open 
when pressure is again within approx. 80% of 
set cut-out points. Available for any pressure NF 
setting between 10 PSI. and 5000 PSI. 

Save valuable man hours. Eliminate opening 

and closing manually operated shut off 
valves. Supplied with standard pipe thread 
connections, also available with AN 
tube fittings. Body is 14%” aluminum 
hexagon stock. Length 54”. Bronze 
or stainless steel bodies also 
available. Easy to install. Thou- 
sands in use. Write for bulletin. 
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SPRAGUE. 


1144 WEST 135TH STREET, GARDENA, CALIFORNIA 
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pages. A table on drive selections contains nearly 
every possible stock sheave combination, and each 
belt column in the table section has its own series of 
arc and length correction factors. 
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CYLINDERS . . . A detailed, illustrated description 
of the new “S” series of cylinders is given in a new 
catalogue issued by the Hydro-Line Manufacturing 
Co. Various types of mounts are shown for cylinders 
from 114 to 8 inch bores. The cylinders are rated for 
pneumatic pressures up to 200 psi or hydraulic pres- 
sures up to 1000 psi. 
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COUPLINGS . . . Titeflex, Inc. offers a new catalog 
of their quick-seal couplings which are designed for 
leak-proof performance and have full swivel action. 
The couplings require no tools for coupling or un- 
coupling. Information on straight-through couplings, 
check valve couplings, and accessories is included. A 
complete line of straight-through, single check and 
double check valves from 4-inch to 12-inch in all 
sizes is available. 
Circle 158 on Reader Service Card 


AIR OPERATED VALVE .. . Seely Instrument Co., 
Inc. presents a 4-way diaphragm valve in their cata- 
logue sheets A-7 and A-8. The seats of the valve are 
of hard monel, and for hand operation, the valve has 
a small, easily operated air valve. 
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rether than absolute speed control. In most applica- 
tions the relative speeds of each roller with the one 
before is more important. An extension of the Keela- 
vite system can be used for this purpose as illus- 
trated in Figure 9. A pump is driven from each 
roller and all pumps are connected in series. Any 
relative change of speed causes a corresponding 
change of pressure in the line, and this operates the 
spill-off valve in the main motor circuit. 


PUMP-MOTOR CONTROL 


An American treatment of the same problem was 
described by Ransom Tyler (Applied Hydraulics, 
July 1954 page 64). In a simple scheme for coordi- 
nating two shafts, Figure 10, shaft No. 1 is driven 
at a constant speed and drives a small variable de- 
livery pump, PV-1 which is hydraulically connected 
to a fixed delivery motor, MF-2, driven by shaft No. 
2. If shaft No. 2 speeds up. MF-2 acts as a pump, and 
if the shaft slows down, MF-2 acts as a motor. The 
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main difference between the two systems is that this 
method uses a variable delivery pump for the main 
drive, instead of a fixed delivery pump with relief 
valve. 


MULTIPLE SHAFT CONTROL 


A system to control any number of shafts, Figure 
11, has all the control pumps and motors in series. 
Variations of pressure in the connecting lines actu- 
ate the speed controls of the main driving pumps. 


Hoist Transmission 


Continued from page 60 


rect current with alternating current abroad ships in 
order to increase efficiency and reduce cost and 
maintenance, another method had to be found for 
driving winches and other variable speed auxiliaries. 
Because they are designed to operate with a con- 
stant speed input such as is characteristic of an al- 


FIG. 2. POWER AND CONTROL of the winch is pro- 
vided by the variable volume axial piston pump at 
the right and a fixed displacement axial piston motor. 
All the directional and load control valves are integral 
with the pump. 


ternating current motor, hydraulic drives furnish a 
most suitable answer. 

A typical hydraulic winch drive is shown in Fig- 
ure 1. Lake Shore Engineering Co. has built 56 of 
these winches for installation on two refrigeration 
ships. 

This particular drive consists of the constant dis- 
placement motor and variable delivery pump shown 
in Figure 2. This transmission will develop pressures 
up to 3000 psi. At 1000 psi, maximum pump de- 
livery is 110 gpm. The volume can be varied from 
near zero to maximum by actuation of a servo con- 
trol. With a fixed displacement of 21.7 cu in per 
revolution the fluid motor, driven by pump volume, 
offers a speed range in either direction of near zero 
to 1200 rpm as pump delivery varies over its com- 
plete range. Since motor displacement is constant, 
torque output of the motor depends entirely on sys- 
tem pressure. At 1000 psi, 3150 in lbs of torque are 
available at the motor output shaft. vvv 


“AUTO-PONENTS” 


Pneu-Trol Flow Control Valves and Time Delay 
Control Switches are basic automatic components which 
permit low-cost conversion of any cylinder operated 
drill press, arbor press, punch press, etc. to automatic 
operation. They provide these advantages: 


1. Cylinder (and machine) speed control for 
safe operation. 

2. Necessary controlled work cycle delay. 

3. Less spoilage . . . more production from 
your present equipment. 

4. PUSH BUTTON PRODUCTION. 


Provide controlled adjustable 
time dwell of solenoid operated: 


fo Trol Valves combine in a air or oil supply valves. Ra 
short, compact body, a tapered between 4 and 60 seconds in 

fine thread needle for extremely 20 to 1 ratios. Compact — he 

accurate air cr oil flow control, and ple — foolproof — rugged. Easi 

a floating retro ball check, which mounted on machine. ane 


permits full flow in the opposite for various types of actuation. 
direction. Design provides close Typical diagram below. 
regulation in one direction, full 
flow in opposite direction. Avail- 
able in 5 female pipe sizes— %" to 
“. Valve bodies made of brass, 
uminum, steel or stainless steel. 


= 


Peutrol DEVICES, INC. 


1426 N. Keating Ave., Chicago 51, III 
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EQUIPMENT FOR 
FLUID POWER 
TRANSMISSION 


Rotary Air Pumps 
for 
vacuum bottling 


Kraissl's patented, automat- 
ic, force-feed 
and flushing system makes 
these direct-drive, high- 
capacity pumps ideal for 
the special requirements of 
bottle-filling machinery. 


lubrication 


Air-cooled design—or 
water-cooled models for 
heavier duty. 


Class 2! roller-action 
pumps are recommended 
for handling corrosive gases 
and extraneous matter that 
might jam with closer clear- 
ances. The multi-blade de- 
sign of the Class 25 pumps 
gives higher capacity effi- 
ciencies and is designed 
for applications requiring 
higher degree of vacuum. 


Where water-cooling is de- 
sired for continuous service, 
the water-jacketed Class 
25-WJ models are recom- 
mended. 


Our exclusive Class 26 de- 
sign air filter can be fur- 
nished as an integral part 
of each pump, up to 10 
cfm—to produce oil-free 
discharge air and also con- 
serve the lubricating oil. 


KRAISSL© 
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New Products / 


TENSIONING DEVICE 
..+ with no moving parts 


Designation: Clevite Muscle 


Design: The device consists of a 
Neoprene tube secured with com- 

ression fittings at each end to a 
Praided Nylon cover. The device is 
installed so that one end is fixed and 
the other end is attached to the ob- 
ject to be moved. Air or other fluid 
is introduced into the tube increas- 
ing the circumference and decreas- 
ing the length. Thus the device is 
able to exert a pulling force at its 
movable end. The maximum stroke 
of the Muscle is 20% of its length 
and the length is selected according 
to the required stroke. 


Features: No special tools are re- 
quired for installation of the Mus- 
cle, and no special fittings are 
needed. The unit requires only 
enough room for expansion of its 
circumference. Almost any avail- 
able source of power will operate 
the device which functions at low 
internal pressure. The materials are 
not subject to stress failure, and the 
construction protects against chatter, 
jolts, and bumps. There are no 
problems of packing, piston seals, 
misalignment, etc. 

Clevite-Brush Development Co. 

Cleveland, Ohio 
Circle 183 on Reader Service Card 


LOCKNUT 
. . + for heavy duty 


Design: All-metal one-piece de- 
sign permits the fastener to serve 
as a stop nut as well as a locknut. 
Thread design permits nut to se- 


continued / 


cure high pressure without exces- 
sive wrenching. Slotted top con- 
sists of six equal segments which 
are closed in to make the inside di- 
ameter smaller than the mating 


bolt. The nut locks immediately 
when it is screwed on the bolt and 
holds tightly at any position with- 
out galling. 

Specifications: Locknut is sup- 
plied in diameters from 1 to 2 
inches and is available in alloy steel. 

Standard Pressed Steel Co. 
Jenkintown, Pa. 
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TEFLON PACKING 

..+ for handling corrosives at 
high speeds 

Design: Packing is tightly braided 

by a special process to provide den- 

sity and firmness and to eliminate 

large voids. 

Features: Teflon yarn packing is 

designed to function at higher peri- 


pheral speeds than ordinary braided 
tape or molded forms of Teflon. 
Anti-friction qualities of Teflon 
combined with the softness, resil- 
ience, and fluid retentive proper- 
ties of fine fibre construction en- 
ables packing to run cooler than 
other types. Packing provides ex- 
cellent anti-corrosive, thermal, and 


Continued on page 104 
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water-cooled models. 
305 Williams Ave., Hackensack 4 


WRITE FOR CYLINDER BULLETINS A-105 and H-104 
Complete Miller cylinder line includes: air cylinders, 
“¥Y_" to 20” bores, 200 PS! operation; low pressure hy- 
draulic cylinders, 1¥%2" to 6” bores for 500 PSI opera- 
tion, 8” to 14” bores for 250 PSI; high pressure hydraulic 
cylinders, 1%" to 12” bores, 2000-3000 PSI operation. 
All mounting styles available. 


AIR CYLINDERS 


In Thousands of Different Selections For 
immediate Delivery! 


Rapidly expanding list of quality-fa- 
mous Miller Cylinders for immediate, 
off-the-shelf delivery now includes 
thousands of different, popular selec- 
tions—both air and hydraulic—cush- 
ioned and non-cushioned. Bores up 
through 8" air, 5" hydraulic. Strokes 
up through 36". Over 30 different 
mountings. 

Larger bores (up to 20" air, 12" hy- 
draulic) and longer strokes (up to 22 
feet) are available on longer delivery. 


Miller Boosters also in stock for im- 
mediate delivery. 


Write For Complete Catalog 
and Stock List 


MET J.1.C. PNEUMATIC 
STANDARDS years before 
their adoption in 1950. 


SPACE-SAVING SQUARE 
DESIGN originated by Miller 
in 1945. 


SALES AND SERVICE FROM COAST TO COAST 


CLEVELAND * YOUNGSTOWN « DAYTON « PITTSBURGH « PHILADELPHIA « 
BOSTON « HARTFORD « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND 
RAPIDS « DETROIT « FLINT * FORT WAYNE « SOUTH BEND « INDIANAPOLIS 
e MILWAUKEE « LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES « 
SAN FRANCISCO « BALTIMORE « DENVER « ST. LOUIS « MOLINE « CHICAGO 
@ HOUSTON « TORONTO, CANADA ond OTHER AREAS 


IP p | 
is £ FY 
DIRT WIPER SEALS 
i 
OLID STEEL HEADS, 
ne 
Seal: 
‘ 
HYDRAULIC CYLINDERS + BOOSTERS ACCUMULATOR: 


VALVES 
CYLINDERS 


New Products / 


continued / 


mechanical properties. Where a lub- 
ricant is required, the packing can 
be impregnated. 

Specifications: Available in sizes 
from ¥g through % inch. 


Applications: For rugged and 
corrosive service on pump shafts 
and valve stems. 


Crane Packing Co. 
Chicago, Illinois 
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SUMP DRAIN 
for pneumatic systems 


Designation: Model 150SD-4 


Design: Long life and trouble free 
action is assured by unique design 
which uses a cellular plastic float 
to actuate an air valve. This allows 
full line pressure to force out ac- 
cumulated moisture and other for- 
eign material. Float is then reseated 
and discharge port closed without 


Features: Drain automatically col- 
lects and discharges all moisture, 
free oil, and contaminants at any 


line pressure from 10 to 250 psi. 
Unit can collect and discharge over 
400 gallons of water per hour. 


Specifications: Drain measures 5 


wasting air. 


Hydraulic 
CYLINDERS 


to specification 


“Husco”™ manufactures many standard and 
special hydraulic centro! units which include: 


Hydraulic Cylinders—ell types 

Control Valves—capacities to 30 GPM—2000 PS! 
Lever Operated Check Valves 

Reciprocating Valves 

Rotating Swivels 

Check Valves 

Package Power Units 


“HUSCO" CUSTOM BUILT 
HYDRAULIC CYLINDERS 
Complete lines of single-acting and double- 
acting cylinders, differential type, as well as 
telescoping cylinders, are available. All cyl- 
inders are built to customer application re- 
quirements. “HUSCO" cylinders are: 

(1) Designed to insure concentricity of 
guides which are piloted from the same 
diameter 

(2) Adequately guided to prevent any bear- 
ing load against the packin nsuring 
full life of packings and safe-quarding 
against leakage 


(3) Provided with an adjust nut for take up 
on the pack 


ine T your service — since 1918 — the 


most modern machine tools to 

handle up to 15” I. D., including the last word in 

honing equipment and the most accurate of precision 

gauging equipment. Everything we do is to specifica- 

tion. Expanded facilities permit prompt delivery of 1 or 
1000 pieces in any material desired. 


Gall Ewe 2-3664 - Send specifications 
AMERICAN HOLLOW BORING COMPANY 
1954 Raspberry St., Erie, Pa. 
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“HUSCO” welcomes the opportunity to pro- 
vide engineering assistance on hydraulic prob- 
4 and in developing new hydraulic equip- 
me 


Industrial, Material Handling 
and Agricultural Equipment 

HYDRAULIC UNIT 
SPECIALTIES CO. 
Pumps * Valves * Cylinders 


Wovkesho, Wis 
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inches by 814 inches high 
and is threaded for 12-inch pipe on 

ave a specia 
Applications: For installation on 


receiver tanks, air line sumps, drain n eed for a p ac k in g 


legs, pneumatic storage tanks, etc. 


that will seal better 
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LARGE ACCUMULATOR 


. . « delivers 10 gallons of oil 
with 10% pressure drop 


Design: This separator type accu- 
mulator has a floating piston which 
transmits the pressure of the pre- 
charged gas to the working medium 
and prevents entrainment of the 
gas into the hydraulic fluid. The 
outer shell acts as a gas container 
and also as a protective cover. The 
piston is designed with a dashpot 
to decelerate piston travel, eliminat- 
ing hammering. This makes entire 
swept volume of the unit available 
for work. Accumulator is equipped 


itt specify Tannate’ 


* 
LEATHER PACKINGS 
1. They’re job engineered from start to fin- 
ish by Rhoads Engineers. Rhoads Tannate 
Leather Packings provide an effective seal 
against hydraulic oils, oil emulsions, water 


and many other gases and liquids. They will 
not readily cold flow and unlike some pack- 
ings which are slightly abrasive and score 
cylinders, Tannate Packings hone or polish 
metal surfaces through sliding action. 

2. They’re made from specially tanned 
leather to enable them to slide smoothly 
without chatter. 


with spiral Teflon back-up rings 3. There are filters available for pressures 
and standard O-rings. The piston from a few ounces to many thousands of 


has pressure balancing ports to pro- pounds per square inch. Tannate packings 
vide equal pressure to either side of can be made “rock hard” or flexible to meet 


both rings. This eliminates the ten- your requirements. 
dency to extrude, and the possibility 4. They’re precision molded and accurately 


f pre A . finished to fit snugly against shafts and cyl- 

pure bt Sead for, che inder walls. The exacting dimensions to 
8s. ing Data File. which Tannate packings are manufactured 

Operation: Accumulator is the No Outigatica. insures a leak-proof seal. 

hydropneumatic type. Its operation y 

‘ d ‘ * Avail . ¥ and leathers and 

is based on Boyle's Law. in RAN ic eq pment. 


Specifications: This accumulator 


is designed for 2000 psi and deliv- aaa 
ers 2310 cubic inches of oil with a - een 4 
pressure drop of 10%. It has a net ; hy 
gas capacity of 21,950 cubic inches. ; ncal / 
Cleveland, Ohio “4 
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LEATHERS 


New Products 


HYDRAULIC CYLINDER 

. offers mounting flexibility 
Designation: Compact Cylinders 
Design: Units occupy minimum 
space due to use of square rod end 
and head end caps which house the 


Heres the Answer to 


HYDRAULIC HOSE and 
RE-USABLE COUPLINGS 


WEDGE GRIP 


PERMITS THE USE OF MORE ABRASION-RESISTANT, RUBBER-COVERED HOSE 


Insure longer wear in your hydraulic hose assemblies—and at the same 
time, save assembly time by avoiding old-fashioned skiving. Joy Surgepruf 
re-usable couplings make both advantages possible. Their exclusive “dou- 
ble-wedge” grip lets you use tough, abrasion-resistant, rubber-covered 
hose instead of the braided type—without any need for skiving the hose at 
the connection. 


NO SPECIAL ASSEMBLY TOOLS REQUIRED . 
You need no mandrels or other special tools to make up Surgepruf 

assemblies. No extra expense or special technique is involved. 

CAN BE RETIGHTENED WHEN LOOSE ON THE HOSE 


Machine vibration or hose flexing can loosen any hydraulic coupling on 
the hose in time, but Surgepruf Couplings can be easily, quickly retightened 
on the job to stop a leak—another exclusive feature. 

Surgepruf Hose Couplings are made to JIC Standards. Assemblies are 
available in many sizes and lengths, and in both single and double-wire 
reinforced types for medium-high and high pressure service respectively. 
Joy Manvtacturing Company, Oliver Building, Pittsburgh 22, Pa. 


Get complete data on Surgepruf: 
WRITE FOR BULLETIN H-100c 


Consult Joy Engineer | 
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pipe connections. Mounting flexibil- 
ity is achieved through provision for 
multiple positioning of ports and 
air vents. Each port can be inde- 
pendently rotated to any 90 degree 
position in relation to the mounting. 
Features: This line of cylinders 
can be furnished with adjustable hy- 
draulic cushions on either or both 
ends to decelerate piston rod move- 
ment. Units can be obtained with 
standard or heavy duty piston rods. 
Added flexibility is provided with 
the availability of five different 
mountings. 


| Specifications: Available in stand- 


ard sizes from 1% inch to 6 inch 
bore. Maximum working pressure is 
2000 psi. 

Applications: Recommended for 
machine tool, metalworking and gen- 
eral purpose industrial applications. 

Vickers Incorporated 
Detroit, Michigan 
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HYDRAULIC MOTORS 
... for mobile equipment 


Designation: SM Series 


Features: New line of light- 
weight, reversible, gear-type motors 
is available in a variety of mount- 
ings and portings. 


ations: Motors are rated 
for 1000 psi continuous duty and 
develop .10 to 7.5 hp. 
Applications: For farm and road 
building machinery and truck 
mounted equipment. 


Wisconsin Hydraulics, Inc. 
Milwaukee, Wisconsin 
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PNEUMATIC SOLENOID 
VALVES 


... for 5 to 125 psi service 


Design: New group of double- 
solenoid, pilot operated air control 
valves include following types: mo- 


Continued on page 108 
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specify standard 


CAN'T BEAT IT FOR QUALITY! 


© Solid Steel Column 
e Brass Cylinder, Aluminum End 
ings, Neoprene ston Cups 

© Accurctcly ground 5°” x 5° table 
© Quick set-up and stroke adjustment 
You get more for your money when 
you choose AIR-MITE—more press, 
more utility and more production. 
Built by air press specialists to meet 
the demand for a low cost unit that 
could stand the gaff of high produc- 
tion work, AIR-MITE presses are 
made in 4%. %. % and 1 ton ca- 
pacities with spring or air return. 


Write for complete ——. on 
AIR-MITE Presses and Cylin- 
ders. 


NEW! 3 WAY CONTROL VALVE 


\ 


Flat Head 
SOCKET CAP SCREWS 


for assembling thin-section materials 


Head design permits flush assembly. Uniform 
82° angle under head provides maximum con- 
tact. Accurate hex socket assures positive, 
nonslip wrenching. Standard sizes—#4 to 3” 
in a full range of lengths—are stocked by 
authorized industrial distributors. Ask your 
supplier for Bulletin 877. Or write STANDARD 
PRESSED STEEL Co., Jenkintown 2, Pa. 


; 
Provides instantaneous cylinder 


NEED A SPECIAL PRESS? Many special adaptations of 
AIR-MITE Presses are available. Write us your needs. 


UNBRAKO SOCKET SCREW DIVISION 


JENKINTOWN 


PENNSYLVANIA 


Utilizes NOPAK Cylinder Power 


Builder of “Shell Molding” Equipment. ..Shell Process, Inc., of Chicopee, 
Mass., employs NOPAK Cylinders in a number of its machines to pro- 
vide the controlled power necessary for their successful operation. 

The top illustration shows a bonding machine utilizing the shell molds 
produced in the machine pictured below. An 8” Model “D” NOPAK 
Cylinder advances and retracts the upper pressure plate which, in turn, 
applies the pressure, through pins and springs, required to seal the two 
halves of the shell mold before molten metal is poured between them. 

The lower picture shows a machine which produces shell 
molds by the investment process, employing a 4” NOPAK 
Cylinder to operate the louver of the investment box con- 
taining the sand and resin mix which is deposited on the 
heated pattern. A 6” NOPAK Cylinder, visible in base, 
rotates the investment box 210°. 

Whether you build machines for resale, or for use in 
your own plant, NOPAK Cylinders and Valves can be used 
to your advantage in the efficient application and control 
of fluid power. 

GALLAND-HENNING NOPAK DIVISION 
2743 SOUTH 31ST STREET © MILWAUKEE 46, WISCONSIN 


Shell Process Bonding 
Machine Equipped with 
NOPAK 8” Model D 
Cylinder. 


This machine which pro- 
duces shell molds em- 
ploys 2 NOPAK Cylin- 
ders to invert invest- 
ment box and to open 
the louver which re- 
leases the mix, 
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Wipes out 


WEAR-~-SAVERS THAT WON'T STEAL POWER 


Hydraulic cylinder makers use Chicago Rawhide’s Type G wiper 
seals for many reasons. Here’s one: the special Sirvis leather wiper 
element holds its own lubricant—operates at low friction. This 
means negligible power loss. Another advantage: the Sirvis leather 
element will not trap grit and carry it—will not score the shaft. 
Years of dependable performance have demonstrated the ability 
of C/R Type G Oil Seals to exclude dirt, dust and moisture. They 
may be the answer to your problem, too. Write for your copy of 
“C/R Perfect Oil Seals.” 


PERFECT 
Ou Seale 


More automobiles, farm equipment and industrial machines 
rely on C/R Oil Seals than on any similar sealing device. 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


1301 Elston Avenue O1L SEAL DIVISION Chicago 22, Illinois 


IN CANADA: SUPER OIL SEAL MPG. CO., LTD., HAMILTON, ONTARIO 


Other C/R products 


Sinvene (Synthetic rubber) diaphragms, boots, gaskets and similar parts for critical operating 
conditions * Conror: Controlled porosity mechanical leather packings and other sealing prod- 
ucts ¢ Sirvis: Mechanical leather boots, gaskets, packings and related products. 
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mentary contact 4-way, spring-cen- 
tered three position 4-way, and 
double three way. Momentary con- 
tact version is made in both the 
single inlet and dual inlet models. 
The three-position spring centered 


valves are provided with both open 
center and closed center porting. 
All valves are base mounted, side 
and bottom porting is standard. 
They are completely sealed, gas- 
keted, and oil and dust tight. Sole- 
noid covers are of cast aluminum, 
fastened with captive screws which 
cannot fall out when covers are re- 
moved. Removable pipe plu 
provided for manual cycling during 
setup or trouble shooting. 


Specifications: Valves are de- 
signed for service on 5 to 125 psi 
and will operate on vacuum. They 
may be mounted in any position 
and - continuously rated. 
Operating Valves 
Michigan 
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ROTARY SOLENOID 
. . « with adjustable spring 
return 
Designation: BD5S and BDSE 


Design: The return spring of this 
rotary solenoid is adjusted with a 


special wrench which is furnished 
with solenoid. Gear teeth on the 
anchor plate mesh with a small 
pinion gear. Rotating the pinion 
gear drives the anchor plate to a 
age adjustment. Setting is locked 

tightening lock screw against 
plate. 
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Applications: Solenoid is recom- 
mended for applications requiring 
close tolerance on the return spring 
settings. 
G. H. Leland, Inc. 
Dayton, Ohio 
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AIR CYLINDER 
... for aircraft use 


Designation: Model RD-10400 


Design: Stainless steel cylinder re- 
quires no lubrication on piston rod. 
No mounting bracket is required 
as the assembly connects directly 
through a 44-inch hole in the swiv- 
el end and a 15/32 hole in the cyl- 
inder end. This gives flexibility at 
both ends. 


Specifications: With 100 
— cylinder exerts 2 Ibs 
orce on extend stroke and 220 Ibs 


THESE, TOO, 
ARE COMBAT. BOOTS 


They fight conditions tough enough to kill the life in most leathers. 
But Sirvis mechanical boots keep right on working and protecting. 
Here’s why: they’re engineered to the most exacting specifications 
for dirt exclusion and lubricant retention . .. and are made from 
our own specially tanned and treated Sirvis leathers to assure 
absolute dependability. Whenever your sealing problem involves 
reciprocating, eccentric or universal action, let Sirvis engineers 
on return stroke. Rod has a 5¥2- solve it. They’ve been doing it for 77 years. Chicago Rawhide also 


manufactures boots of canvas, nylon and elastomer-impregnated 
than 2.6 cu ft/min with 200 psi fabric. Write for detailed information. 
air applied. A force of less than 5 
Ibs moves the piston through a 
full stroke. Weight is 27 Ibs. 


Applications: Cylinder is de- 
signed for group-mounting radially 
around afterburner nozzle of air- 
craft engine, and is powered by air 
taken from the engine compressor. 
Lear, Inc. Lear-Romec Div. 


4 iJ 


we} CHICAGO RAWHIDE MANUFACTURING COMPANY 
- combines meter 1301 Elsten Avenue SIRVIS DIVISION Chicago 22, Illinois 

y-pass | IN CANADA: SUPER OIL SEAL MPG. CO., LTD., HAMILTON, ONTARIO 
Features: The metering valve is Other €/R products 
regulated by a vernier adjustment Ou Sears: Shaft and end face seals for all types of lubricant retention and dirt exclusion « Sinvene: (Syn- 


to provide an accurate flow under thetic rubber) diaphragms, boots, gaskets, and similar parts for critical operating conditions e Conpor: 
Controlled porosity mechanical leather packings and other sealing products. 
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constant pressure. Valve is designed 
for hydraulic and pneumatic sys- 
tems with pressures to 5000 psi. 
Readily adjusted and serviced, the 
valve eliminates auxiliary devices 
and combines in one extremely 
small and compact unit the func- 
tions of both a precision metering 
valve and by-pass valve. Unit is 
available in manual and motor 
driven types. 


Ard Manufacturing Corp. 
Meriden, Connecticut 
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ELECTRONIC AMPLIFIER 
for servo valves 


Designation: Mode! 32 


Design: 8-tube servo-amplifier is 
designed to drive pneumatic or hy- 
draulic servo valves in power servo 
applications. Amplifier has variable 
frequency dither oscillator, 4 kc os- 
cillator to excite variable reluctance 
or E-type transformer pickoffs, and 
provision for plug-in compensating 
networks to alter servo system dy- 
namic response when required. 


Air and Hydraulic Cylinders 


e FOR HEAVY-DUTY APPLICATIONS OF ALL flange, blank-end flange, foot, clevis or center- 
TYPES « TO MEET ALL SIZE AND PRESSURE line mountings. 

REQUIREMENTS « BORES TO 60” DIAMETER 
e STROKES OF 50 FT. AND LONGER 


Call on Lincoln when you require large, power- 
ful rotating or non-rotating hydraulic and air 


Lincoln Machine Company will design, engi- cylinders, heavy-duty mill-type cylinders. Our 
neer and build standard or special hydraulic ©"g!neering department will give you fast, 


and pneumatic cylinders with trunion, rod-end practical assistance in design problems 
. .. and our modern plant will build 


your cylinders quickly and 
economically. 


182" Bore 
13" Rod 
3000 PSI 


Write today for Lincoln’s cata- L i N C L iw 
log. It gives engineering data on ae 

many types and sizes of heavy- MACHINE CO., INC. 
duty cvlinders. 326 West 2nd Street—Salem, Ohio 
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Features: Servo-amplifier has ex- 
cellent dynamic response, permit- 
ting very high natural frequencies 
of the servo system with suitable 
supplementary components. Front 

nel has controls for gain, dither 
onan dither level, balance, and 


output level. Meter indicates either 
output current level or system bal- 
ance. Output level is adjustable 
from 8 to 20 ma. 


Applications: A typical laboratory 
use is as a Component in testing op- 
erating characteristics of hydraulic 
servo valves before they are installed 
in complex systems. 


Raymond Atchley, Inc. 
Les Angeles, California 
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PNEUMATIC FILTER 
. . « with Teflon cartridge 


Designation: “Dri-Kleer” 


Features: Teflon cartridge is 
chemically inert and water repellent. 
This prevents accumulation of wa- 
ter which is major cause of clog- 
ging in other materials. Air flow 


We 


rate remains high because incom- 
ing moisture literally “rolls off” 
Teflon fibers to collect at base of re- 
ceptacle for easy removal. 


Specifications: Filter is rated at 
20 cfm at a maximum operating 
pressure of 125 psi. Pipe connec- 
tions are 44 inch. 
Porous Plastic Filter Co. 
Glen Cove, N.Y. 
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Yourself” 
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Re-Usable 


Hose Fittings 


All-Purpose 


Flexible Hose 


Making up STRATOFLEX Hose 
Assemblies in your own shop or in 
the field often saves valuable time. 
The cost of replacing hose lines can 
be drastically reduced by installing 
new STRATOFLEX Hose and re- 
using the detachable fittings. It pays 
to keep on hand a supply of 
STRATOFLEX Hose and Fittings. Or- 
der from your dealer or write for 
FREE catalog today! 


Dealersnips available 
in some areas. 


Oil inside and in- 
© sert assembly tool, 


Screw swivel nipple 
\ * or male fitting into 
Be socket and remove tool, 


/P. 0. BOX 10398 


BRANCH PLANTS: Los Angeles and Toronto 


SALES OFFICES: Atlanta, Chicago, Dayton, Houston, Kansas City, New 
York, Portland, Tulsa. 
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New Products 


apr 


ROD END BEARINGS 
. for extreme vibration 


Designation: “SCREF”, “SCREM” 
Features: Self-aligning plain 
spherical rod end bearings reduce 
lost motion in linkages. They carry 
heavier loads than anti-friction 


continued / 


New booklet describes advantages 
of Superior hydraulic quality tubing 


Tubing is the modern, efficient 
method of handling fluids. Be- 
cause it saves space and weight 
and is easily bent and flared, 
the number of fittings required 
is reduced and so are installa- 
tion costs. In addition, it offers 
tighter joints, greater strength, 
and less pressure drop. 
Seamless hydraulic tubing 
has been a SUPERIOR speciality 
for many years. From the 
melting of the steel to the final 
flare testing of the finished tube, 
the production of SUPERIOR 
low-carbon tubing is a quality 
operation. Tubing is given a 
100°, hydrostatic test at pres- 
sures which raise the fiber stress 
to 15,000 psi—in many sizes 
well above the 1000 psi mini- 
mum required by SAE-JIC 
specifications. Carbon content 
is held to .12% 
greater ease of bending and 


maximum for 


flaring, and each order is tested 
for flareability. The steel used 
is of a non-aging type made 


under a special melting process 
to insure low yield strength and 
unusually high elongation. Sizes 
range from 4%” to 1%” OD. 

Complete information con- 
cerning SUPERIOR HYDRAULIC 
tubing, including maximum 
working pressures, bursting 
pressures, velocity and flow 
charts, etc., is contained in a 
new booklet, shortly to be pub- 
lished. Use the coupon to ob- 
tain your free copy, testing 
samples—and the name of the 
SUPERIOR distributor nearest 
you. On the West Coast, write 
Pacific Tube Co., 5710 Smith- 
way St., Los Angeles 22, Calif. 


SUPERIOR TUBE COMPANY 
2030 Germantown Ave., Norristown, Pa. 


©) Please send me a free copy of Bulletin 39 on 
Superior Hydraulic Tubing as soon as it is 
released. 

© Send me a free sample of hydraulic tubing w 
OD and wall to be used 


OC) | would like to know the name of the distributor 
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types, because they have a greater 
pa supporting area. Made of 
one-piece ball and one-piece race, 
they take a greater radial and axial 
thrust load and offer longer life. 


“SCREF” AND 
M” are designations for fe- 
male and male threads. Bearings 
ate available in sizes for 3/16 to 
34-inch bore and larger. Capacities 
of radial loads are from 1670 to 
15,600 Ibs. and higher. 


Southwest Products Sales Corp. 
Duarte, California 
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MANUAL PUMP 
... has automatic speed 
change 


Designation: “Hi-Lo” 


Design: Two-speed concentric pis- 
ton pump is available for hand or 


foot operation. Hydraulic rams are 
raised speedily until a fixed pres- 
sure is reached. At this point the 
high pressure concentric piston au- 
tomatically takes over to generate 
as much as 10,000 psi. 
Star Jack Co., Inc. 
River Grove, Ill. 
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SMALL CAPACITY PUMP 
. combines piston and 
diaphragm 
Designation: “Microflo” Pulsa- 
feeder 
Design: Fluid being pumped is 
isolated from all pumping parts by 
a hydraulically balanced diaphragm 
and is kept safe from contamina- 
tion and leakage. Pump has no 
stuffing box, packing, or running 
seal to come in contact with the 
fluid. 


Features: Unit performs precision 
Continued on page 
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Quality Lit Flares 
Quickly in the Field with 


IMPERIAL 37° 
FLARING TOOLS 


you make J.LC. 37° flares 
in the field even better 
than production flares with the 
Imperial No. 400-F Rol-Air 
type Flaring Tool. Makes 
stronger flares; does not mar 
the tubing. Rollers in flaring 
cone make flaring easier. This 
outstanding tool automatically 
burnishes flares assuring tight- 
er joints. Gauge accurately 
controls size of flares. 

No. 400-F flares 3/16”, 4", 
5/16”, and %” O.D. 
tubing to J.I.C. and AN stand- 
ards, Each $25.50. 

No. 537-F flares 34”, 7%”, 1 
and 144” O.D. Each $39.75. 
No..637-F flares 114”, 134” and 
2” O.D. Each $149.50 


For other 37° Flaring Tools, 
also tube cutters, tube benders, 
45° flaring tools, etc., om for 
Catalog 3011. 


See Your Supply House 


THE IMPERIAL BRASS MFG. CO. 1242 W. Harrison, Chicago 7, Ill. 
In Canada: 334 Lauder Avenue, Toronto, Ontario 


Moit 
IMPERIAL 


AIR and OIL 
CYLINDERS 
in INDUSTRIAL 
APPLICATIONS 


Design and production men who have this 
book are saying... 


“A fabulously rich mine of prac- 
tical information." 

“Admirably down to earth." 
“Certainly the most readable 
book devoted to the subject of 
pneumatic and hydraulic power 
cylinders." 

“Will interest the maximum num- 
ber of readers.” 


“Theory and technical explana- 
tions are clearly and concisely 
presented." 

“The essence of the book is 
that it manages to be at one 
and the same time forceful, 
amusing, easy on the brain and, 
not least, a valuable treatise on 
a little documented subject." 


Hoke’s 270 series bar stock needle 
valves have all these new ideas — 


@0-ring stem seal eliminates leaks 
and adjustments (handle turns 
with fingertip control). 

@Self-aligning stem for tight 
closing (no wrenches needed). 

e@ Panel mounting, if needed, 
for instrument panel and hy- 
draulic test stand service. 

eand of course, the back- 
seating feature makes it 
possible to replace O-ring 
or packing under pressure. ‘ 

Brass or stainless — Sizes %” 

to %” pipe. You can use 

them for pneumatic or 

hydraulic service or 

precision laboratory work. 

We'll be glad to send 

you catalog and data sheets. 


HOKE INCORPORATED 
Fluid Control Specialists 
18? S. DEAN STREET, ENGLEWOOD, N. J. 
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These are the reasons why an increasing number of 
copies are now being sold as repeat orders. 


PRICE $5.00, Postage Paid 
Discounts on Company Bulk orders 


SERVICE DEPARTMENT 

The Industrial Publishing Group 

1240 Ontario St. Cleveland 13, Ohio 


Copies of "AIR and OIL CYLINDERS in 
Industrial Applications.” 


Remittance enclosed (1); Bill our company [) Bill me [J 


Address... 
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CYLINDER HEADS 
HYDRAULIC PRESSURES 
HIGH OCTANE FUELS 
AIR PRESSURES 
VACUUM CONNECTIONS 
VAPORS AND GASES 
OILS AND SOLVENTS 
STEAM CONNECTIONS 
CHEMICALS AND ACIDS 


pumping, metering, feeding, and 
proportioning of fluids at pressures 
up to 1000 psi and rates to 2400 ml. 


Self Energizing Feature 


«+ applied to Metallic O-Rings is United's answer to 
the positive, permanent control of high pressures with a 
metal-to-metal static seal. Drilling holes through the I.D. 
wall of the O-Ring creates a unique method of venting 
the tube of the ring to allow the sealed pressures to enter 
the ring. A balance of pressure then exists within the 
O-Rings to prevent its collapse. An unbalance of pres- 
sure forces exists across the sealing surfaces to increase 
the resilience of the O-Ring. 


22 pages of dato—write for your lon 
your company letterhead please) to Department 


METALS 


1. Steel-SAE 1020 (Not 
Recommended for Self- 
Energizing) (Special) 


2. Stainless Steel — Type 
321 (Standard) 


Alloy 35 (Spec. 
WW-T-788) 


797) 


5. Inconel (Special) 


my hour. Pumping rate, established 
y the length of the piston stroke, 
is handset on a dial indicator which 


regulates pump capacity from 0 to 
100%. 


Lapp Insulator Co., Inc. 
Le Roy, New York 
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AIR-HYDRAULIC BOOSTER 
. +. heavy duty, double acting 


Design: Booster consists of double 
rod end air cylinder with a hy- 
draulic chamber at each end. Thus 


UNITED AIRCRAFT PRODUCTS, INC. 


Box 1635, Dayton 1, 


NEW 
GAST 


PILOT VALVES Model 0211 
4-WAY AIR PUMP 
or operating hs 4 
Master Valves and nang is 
Small Cylinders a truly 
COMPACT COMPONE NT 
‘e VALVE This mew Gast rotary-vane Air Pump offers many ad- 
ball Controls speed of ated design. Roto 
Air and mounted on new G. E. Form “G” motor shaft. Vanes 


give positive, pulseless air delivery. Rubber-cradled 
mounting dampens vibration, increases quiet. 


Model 0211 produces up to 25 p.s.i. or 27” vac., or 1.3 


Hydraulic Cylinders 


3-Way and 4. c.f.m. running open. % h.p. motor uses only 3.8 amps. 
VA LVE ‘es ~~ Ideal for automatic machines, industrial instruments 
and controls. Present uses: paper feeding in packaging, 


printing frames, or as portable laboratory air source. 
Let your product benefit from this compact component 
—write for Bulletin 1254 and “Application Ideas” 
Booklet! Gast Manufacturing Corp., P.O. Box 117-D, 
Benton Harbor, Michigan. 


Original Equipment Manutacturers for Over 25 Years 


GAST motors To 4 

@ COMPRESSORS TO 30 P.S.I. 
ROTARY ¢ VACUUM PUMPS TO 28 IN. 
See Our Catalog in Sweet's Product Design File 


Pilot Operated 
Sizes — 
and %” 


Write for Bulletin 


AUTOMATIC VALVE CO. 


37423 GRAND RIVER AVE., FARMINGTON, MICH. 
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it delivers a pressure output stroke 
in both directions. 


Features: Operating from ordi- 
nary plant line pressure, the re- 
ciprocating booster can deliver an 
unlimited amount of high pressure 
fluid for the operation of hydrau- 
lic cylinders where large volumes 
of high pressure fluid are required. 
At the end of each stroke, the pis- 
ton contacts an actuator on the in- 
side of the cylinder. The actuator 
operates a 2-position valve revers- 
ing the booster stroke. 


Specifications: Booster is avail- 
able in all ratios to give pressures 
to 10,000 psi and above. Unit with 


a ratio of 25 to 1 produces 2000 
pel Som KIMCO PACKAGED PUMP UNITS Fingertip Control al- 


air input and consists of a 5-inch 

diameter air piston driving two 1- lows precise regulation of pressure. Unit consists of hy- 

inch diameter hydraulic rams. Each draulic powered pressure booster driven by smooth 

ram has a stroke of 6 inches and an 

oil displacement of 4.7 cubic inches dependable oil system. Available in complete range of 

per stroke. sizes and ready to connect to source of electrical power. 
lications: Booster i - , 

AIR POWERED TEST PUMPS Compact and economical for 

high holding pressure without gen- pressures to 75,000 psi from shop air. 

erating heat or wear and without 

consuming power. It is also well WELL INJECTION UNITS Engine driven portable pump 


adapted for handling special out- 


units for high volume chemical injection to 5 gpm at 


put fluids. 
Miller Fluid Power Co. 10,000 psi. 
Melrose Park, Illinois 
Circle 199 on Reader Servien Gard FITTINGS Valves, vessels and fittings for severe applica- 
TEMPERATURE ACTUATED tions. 
VALVE 


. . for flow control 


Designation: Type WT, Type HT 
Features: Type WT opens with 
a rise in temperature and closes 


with a drop in temperature. Type 

HT closes with a rise in tempera- P ressure Products 

ture and opens with a fall in tem- Box 13383 Houston 19, Texas 
Continued on next page 
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WONLY THREE PARTS 

MEETS j.1.c. STANDARDS 
GREATER FILTERING AREA 
SPECIAL TRAP-WEAVE MESH 


5837 South Ashland Avenue 


enetneerinc & Mrccore 


Chicago 36, Illinois 


New Products / 
continued / 


perature. Valves are direct or pilot 
operated. 

Specifications: Standard temper- 
ature ranges are 20° to 60° F, 60° 


to 100° F, 100° to 140° F, 140° to 
180° F, 160° to 220° F. Liquid 
pressure range is up to 150 Ibs. Vari- 
ous type and size bulbs are available. 


The Electrimatic Co. 
Skokie, Illinois 
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MAXIMUM 


MINIMUM 


New Valcor Solenoid Valves 
. with the highest ratio of 
flow to weight of any Valve 
made. They are low in 
weight ; low in pressure drop; 
low in power consumption ; 
° . and low in cost. No 
other Solenoid Valve but 
VALCOR is so completely 
depended upon in so many 
critical applications (ASG) and MIL-E-5009A 
Valcor Valve Part No. Type Max. Operating Pressure 
V-3800.............. Normally Open..... wal 
V-3900............ Normally Closed 
V-6800............ Normally Open. 
Closed... 
Normally Open...... 
V-5000... ..Normally Closed... 
V-8300.... ..Normally Open..... 
Closed... 
Write teday for detailed information 


VAICOR 


SOLENOID VALVES 


SPECIFICATIONS: 
Weight—1/3 Ibs. 
Ambient Temperature— 
minus 65° to plus 180° F. 
Max. Leakage—, cc/hr. fuel 
10 ce/min. air 
Current Drain — % amperes 
@ 24 V.D.C. Designed in ac- 
cordance with MIL-V-8610 


Eastern Representative: East Coast Engineering Co. 
Roslyn Professiono!l Bidg., Roslyn, N. Y. 
Western Representive: Rowe Sales Co. 
2140 Westwood Bivd., Los Angeles 25, Calif. 


VALCOR ENGINEERING CORP. 


CARNEGIE AVE., KENILWORTH, N. J. 
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That vital 

“ounce of protection” 
that pays... 

BIG DIVIDENDS 


Plastic Shipping 


PLU GS and CAPS 


Here’s convenient, inexpensive protec- 
tion against handling and shipping dam- 


age. Used to cover threaded openings 
tion * and connections, these protective plas- 
otec * tic plugs and caps repay their low cost 


“4 many times over by eliminating unnec- 
essary service and repair work and by 
reducing customer complaints. They're 
available for immediate delivery , 

in a wide range of sizes inboth 7 


@ Dirt, dust ° 
and moisture ° 


© Thread damage threaded and plain types. 
Loss of liquids * p-5312 and P-5203 have 


. full details. Write for copies. =a 


PLASTICS DIVISION 


10 East 40th Street 
ow York 16, 
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| PITAL HYDRAULIC OIL FILTER is 
WITH MONEL METAL = | 
3 servoir Type for Hydrauli¢ and Oil Re-Circulating Machinery. 
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SOLENOID VALVE 
. in dust-proof housing 


Designation: Bulletin 59-S 


Design: Solenoid-controlled, pilot- 
operated valve is sub-plate mount- 
= Spring-centered, spring-offset, 
or no-spring models can be readily 
converted from one type to an- 
other. Solenoids are contained in 
compact, concealed, dust-proof 
housings and are fastened to the 
valve by covers only. Removing 
covers prevents electrical operation. 


Specifications: Valve is 

four-way type designed for 2000 

Psi Operation. 

Racine Hydraulics & Machinery, Inc. 
Racine, Wisconsin 
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O-RINGS 


. from Teflon 
Designation: “Korda” 


Design: O-ring design is based on 
the principle of the line contact 
compression seal. Under compres- 
sion the total load is distributed 
over a very small area, resulting in 
extremely high pressure. The O- 


ring can seal effectively in both 
static and dynamic applications. 


Features: Complete resistance to 
chemical attack, resistance to high 
temperatures, and extremely low 
coefficient of friction. 


Specifications: Available in 
standard series 6227 and 6230 
equivalent to “AN” O-ring sizes 
and tolerances. Also made to cus- 
tomer’s specifications. 


Chicago Gasket Co. 
Chicago, Iilinois 
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‘HEAVY-DUTY 


for 


QUICK-CHANGE 


PACKING CARTRIDGE © 
Cuts Downtime 


production with rugged, service-tree, 
eavy- “Duty Air Cylinders: 
@ S types of mountings 
steel end plates 8 bore sizes, 112" to 6” 
Extra long cushions Double porting 
e, hard Interchangeable check 


a sOunting and Quick-change ckin 
envelope dimensions -and bearing 


* S-P Automation Cylinders were designed expressly for a 
large automobile manufacturer. They are thoroughly 
proven for automation and general heavy-duty applica- 
tions. Prompt deliveries. Send for Catalog 109. For S-P 
standard Air Cylinders, request Catalog 102. The S-P Man- 
ufacturing Corp., 12415 Euclid Ave., Cleveland 6, Ohio. 


A Bassett Company 
PRECISION PRODUCTS SINCE 1916 7 


lair. AND HYURAU LINDERS @ POWER CHUCKS @ ROTATING AIR CYLINDERS _ 
COLLET AND OR! PRESS CHUCKS e AIR PISTONS VALVES ano ACCESSORIES 
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Post 


Richard H. Koehler 
Westinghouse Air Brake Company 


Robert G. Hess 
Pesco Products Division 


Jack Eau Claire 
J. M. Grimsted Co. 


Industry 


News about people, manufacturers and sales organizations 


Richard H. Koehler has been 
promoted to director of advertis- 
ing and publicity for Westing- 
house Air Brake Company. 
Formerly advertising and sales 
promotion manager at the com- 
pany’s Le Roi Division, Koehler 
will now supervise and coordinate 
all advertising and public relations 
activities of Westinghouse Air 
Brake Company, its divisions and 
subsidiaries. 


Robert G. Hess was named 
vice president—operations of the 
Pesco Products Division of 
Borg Warner Corporation. He 
was formerly general manager of 
the Watertown Division of New 


York Air Brake Co. 


Metal Industries Ltd., Eng- 
land, have acquired all assets of 
Finney Presses Ltd., England, 
manufacturers of hydraulic equip- 
ment. Directors of the newly con- 
stituted company are J. Black, 
chairman, J. Trevor-Jones, man- 
aging, and L. Davies. 


Joy Manufacturing Compa- 
ny elected Louis G. Helmick as 
vice president of manufacturing. 
Helmick joined the company in 
1947 as production control man- 
ager, sot until his recent promo- 
tion was manager of manufactur- 


ing. 


J. M. Grimstad Com 
have established a branch office in 
Rockford, Illinois. Jack Eau 
Claire, formerly with Barnes 
Drill, is in charge of this new 


office, located at 924—11th Street. 


T. A. Harper will head the 
newly openei New York Sales 
office of Coitumbia Steel and Shaft- 
ing Co., to serve accounts in the 
New York, Newark and northern 
New Jersey areas. 


J. N. Rogers was assigned as 
a district salesman to the St. 
Louis, Mo. office of the Tubular 
Products Division of The Bab- 
cock & Wilcox Company. He 
previously served as the Division's 
Chicago sales office manager. 


The Lima Electric Motor 
Company’s main manufacturing 
plant at Lima, Ohio, is increasing 
its production facilities. The new 
construction is to be completed in 
three months. 


Roland W. Bartlett, sales 
engineer, was promoted to man- 
ager of Worthington Corpora- 
tion’s Detroit district office. He 
was recently at the company’s 
Washington, D.C., office. 


Flow Products Incorpo- 
rated, Chicago, Ill., and Power 
Transmission Co., South Bend, 
Indiana, have been appointed dis- 
tributors by Republic Manufac- 
turing Company. 


Sales and engineering offices in 
Phoenix, Charlotte and Denver 
have been opened by Micro 
Switch, a Division of Minne- 


Continued on page !20 
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Gresen HYDRAULIC 


RELIEF 
VALVE 


Ball and Spring 
Type 
Replaceable 
Hardened Seat 


Smooth 
Performance 
Grey Cast 
Iron Body 


Adjustable to 
Your 
Pressure Range 
Economical 
Price 


Write for 
Literature 


GRESEN MANUFACTURING co. 


628 Colfax Ave. N. Minneapolis 11, Minn. 


STAR Hi-Lo 


@ HAND AND FOOT OPERATED 


Two speed construction provides automatic 
change-over during operating cycle from high 
speed low pressure to low speed high pressure. 


@ MAXIMUM CAPACITY 10,000 P.S.1I. 


Safety overload valves—Hard chrome plated 
pistons—Piston stroke inch—Oil capacity 
150 cu in or larger—3 models ('/2"-%") ('/2"- 


Representative areas available 


Star Jack Co., Inc. 


420 Lexington Ave., New York 17 


PLANT: RIVER GROVE, ILLINOIS 


INDUSTRIAL 


$10.80 STANDARD OR "ONE- 
ACTION 


Designed for safety, stop and start, War Gactes” 
or interlock use. Large plastic oe Two models: ES4-J 
actuator easy to operate with hand. Ex makes" and “breaks 
tremely accurate repeatability and long circuit as actuator is de- 
mechanical life (5,000,000 operations) Pressed, then released. 
makes switch ideal for machine control. ©54JM sends electrical 
Diecast case protects switching mechan- impulse os actuator is de- 
ism, provides convenient mounting pressed. Overtravel op- 
connection for conduit. SPDT, 2 circuits, °* <ircvit; no impulse 
at 10 amps, 125/250v AC, return. 


WRITE FOR DETAILS IN DATA SHEET JF-4 


ELECTRO-SNAP SWITCH ethics MFG. CO. 


West Loke Street, Chicoge 24, 
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compromise... 


e The JLE "Work Horse" Cylinder line for air pres- 
sures to 110 psi, 250 psi hydraulic. Designed for 
our own exacting applications on wire machinery, 
is rugged and dependable. Available in four 
standard mountings, both cushioned and non- 
cushioned, in bore sizes |!/2 to 10 in. 


e The new JLE Square Cylinders for air and low 
pressure hydraulic service, are available in inter- 
changeable stock mountings, fixed, automatic or 
adjustable cushions in bore sizes from |!/, to 16 
inches. 


e Engineering service available for all fluid power 
problems. Write us or contact your nearest au- 
thorized distributor. 


Send for new JLE Cylinder Catalog HP 104 


JAMES L. ENTWISTLE CO. 


Cranston (Prov. 7), R.1. 


1475 Elmwood Ave. e 
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Quality XO) | 

without 

: 

see catalog to 

or write for copy 


performance 
you can count on 


AIR-HYDRAULIC 


CYLINDERS 


Designed and engineered to last... to give pro- 
longed service with minimum maintenance. 
Husky, smooth functioning O-M cylinders 
are constructed of steel, with precision- 
machined bronze bearing surfaces. Special 
Interlocking Mechanism eliminates bulky 
tie-rods, end caps—saves 4 installation 
space. This feature also assures perfect 
alignment, lower coefficient of friction. 
Easily removed, inspected, repaired. Every 
unit power-tested to rigid standards. 
Standard, semi-standard, “special” air and 
hydraulic cylinders available in full range 
of sizes (144" to 8” bores) with standard, 
2 to 1 or oversize rods. Completely inter- 
changeable parts. Immediate delivery on 
many sizes. 


Write today for 
FREE CATALOG! 


ORTMAN-MILLER MACHINE CO. 


i 

j 1 143rd Street, Hammond, Indiana 
Hove representotive coll (_) Send lotest catalog i 
; Send Ya-scole templates 
Compeny_______ 
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apolis-Honeywell Regulator 
Co. Ralph C. Froehlich heads 
the Phoenix office, Donald S. 
Schultz, transferred from Phila- 
delphia, is in charge of the Char- 
lotte office, and Richard J. Peter- 


son in charge at Denver. 


0. B. Harding, president, Hy- 
dro-Line Manufacturing Com- 
pany, announced the appointment 
of Jack Modrich as vice presi- 
dent. 


Robert V. Sharkey has be- 
come general purchasing agent of 
Vickers Incorporated. 


The Aeronautical Division 
of Robertshaw-Fulton Controls 
Company has assigned Edward 
F. Harbison as special repre- 
sentative for liaison with 


U.S.A.F.’s Air Material Command 
and Wright Aeronautical Develop- 
ment Center. 


Southern Engineering Serv- 
ice, Inc., Miami, Florida, was ap- 
pointed as authorized distributor 
of Parker O-rings. Henry Weaver 
is vice president of Southern Engi- 
neering. 


Pacific Airmotive Corpora- 
tion named Russell Associates 
of Brightwaters, L.1., N.Y., as sales 
representatives for the Aero-Pneu- 
matics Division. 


The Briggs Filtration Com- 
pany has announced the following 
appointments: Frederic B. Town 
to district manager of the New 
York City area. Frank Lewis 


representing in western New York, 
Continued on page 122 


@ DEPENDABLE 


M@LOW PRESSURE 
DROP 


M@LOW COST 
M@ FOR OIL 


Write or phone Mentor, Ohio, Blackburn 5-2625 for complete specifications. 
Manufacturers of Hydraulic Valves and Devices 


Relief Valves * Check Valves * Restrictor Valves 
Needle Valves * Pilot Check Valves * Special Valves 
Pressure Compensated Flow Regulators 


F ontrols, inc. 


ESS 


For Oil 

Copper Brazed Steel Bodies 
@ To 3000 Service 

@ Pipe Sizes 4", %", Ya", 
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MAIL COUPON Now! 
| 


Applied 
PRIZE PAPER CONTEST 


You Have Until July Ist to Enter 


Here's what you can win: 


First Prize $500.00 
Second Prize $300.00 
Third Prize $200.00 
Fourth through Seventh Prizes ea. $50.00 


And in addition to cash awards: 


Prize paper will receive national publicity. Major 
awards winners will be honored at the Eleventh Con- 
ference on Industrial Hydraulics at the La Salle Hotel, 
Chicago, October 27-28. 


Anyone who uses, designs, builds or maintains pneu- 
matic or hydraulic machines or equipment can enter 
this contest. 


Your contest entry paper can describe: 
A circuit design, a maintenance program, a safety circuit, the solution to a 
problem in speed, pressure or timing control, construction techniques, meth- 
ods of component selection, testing procedures etc. 


e Write today for your entry blank 


Applied Hydraulics Magazine 


1240 ONTARIO STREET . CLEVELAND 13, OHIO 


To receive an entry blank circle no. 250 on Reader Service Card 
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including Buffalo and northwest- 
ern Pennsylvania including Erie. 
J. S. Middleton will cover central 
New York State, Louis P. Grasso 
northeastern New York State and 
H. D. Urdanoff northern New 
Jersey and Eastern Connecticut. 
L. E. Foran was named industrial 
sales representative for the Chi- 
cago area. 


Promotion of W. H. Parkin- 
son to advertising, publicity and 
sales promotion manager of 
Quaker Rubber Corporation, 
a Division of H. K. Porter Com- 
pany, Inc. was announced. He was 
assistant advertising manager to 
W. M. Taylor, who was promoted 
to the staff of Quaker’s parent 
company. 


Lynair, Inc., have appointed 
Valley Engineers, Glendale, 
California, as exclusive distribu- 


tors for their air and hydraulic 
equipment, in Southern California. 


Harvey Hewitt 
General Metals Corporation 


Harvey Hewitt was elected a 
director of General Metals Cor- 
poration. He was until recently 
vice president in charge of sales 
for Bethlehem Pacific. 


Sundstrand Hydraulic Divi- 
sion, in its new 106,000 square 
foot plant located in Rockford, has 
become a separate entity with its 
own management, sales, engineer- 
ing, service and production facili- 
ties. A, H. Swensen was appoint- 
ed manager of the new division, 
C. W. Lang continues as sales 
F, E, Carlson was pro- 
moted to chief engineer, W. R. 
Roper is manager of manufactur- 
ing and G. N. Bookland con- 
tinues as purchasing agent. The 
new plant was specially designed 
and equipped for volume produc- 
tion, and unusual facilities include 
racks for run-in of equipment, 
acoustically treated booths for ver- 
ifying quietness of operation and 
many new precision instruments. 


The following distributors have 
been appointed by the Parker Ap- 
pliance Company: Louis H. Hein 
Co., Baltimore, Maryland, for tube 
and hose fittings; The Northwest 
Company, Seattle 99, Washing- 
ton, for O-rings, and Hope Rub- 
ber Company, Inc., Watertown, 
Massachusetts, for tube and hose 
fittings. 


OPEN JOINT PERMITS 
A STREAK OF DIRT 
AT JOINT OPENING 


IPER'S CLOSED 
JOINT KEEPS THE 
ENTIRE ROD CLEAN 


these requiring absolute freedom from dust or dirt INSTALL 
one ty of ring te bearings or packings, we have especially ARIDIFIERS 
FALL WIPER RING with Closed Joint tay 
(our P/N-FWR-CJ) 
In addition to the above, and since 1944, we have also manufac- Point Spray 
tured For Army and Navy Use the 3 Piece FALL WIPER RING ead 
FwR-3C 
Mil-S-5049, AN Approved. Militery numbers from AN6231A1, Air Tools 
te AN6231A71, 13°', diameter. his ‘ries consists of 3 pieces Air Hoists 
assembled in groove (3) and endless cover Jolting 
bend surrounding spring in Machines 
couses squeeze grip action on lo Sond Blosting 
Grip Action Tools 
joes 
Spring —and squeeze grip is always Sond Blasting 
the same because uniform ten- Rooms 
sion of spring under endiess Metal Spray 
cover band. Rods or pistons Guns or 
do not stick or become im- eee 
Body mobile in ANY temperature. Wherever the 
Our engineers will werk line must deliver 
"Write, wite phone clean, dry air 
Ace Products Co., Telede 1, Ohie or gos 


Fall )/ 


LOADED 
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Phone Adams 6513 
Covered by 


ine. 


On any air or gas line 92% of the dirt, 
oil, scale and water that enter the Aridifier 
is trapped and removed from circulation. 
The Aridifier’s patented centrifugal- 
baffle action scrubs air and gas clean and 
dry . .. protects equipment, prevents 
freezing, fouling, corrosion and caking, 
produces best results with spray gun and 
air tool operations, etc. Easy to install. 
Self cleaning. Maintains itself. 10 
models available. Capacity 7 CFM to 
17,000 CFM. 


learn HOW the Aridifier 
scrubs with o potented cen- 
trifugal-baffle action. 

Write for This Catalog 


Now! 
ENGINEERING CO. 


4920 W. Lewrence Ave., Chicago 30, Ill. 
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The Rucker Company ap- 
pointed Clarence J. Woodward 
vice-president in charge of sales 
and engineering. He was formerly 
sales manager. Prior to joinin 
Rucker, Woodward was associat 

with the Pelton Water Wheel Co., 
as general manager of its Oil In- 
dustry Machinery Division. 


Clarence J. Woodward 
The Rucker Company 


John Repar 
The Parker Appliance Co. 


John Repar was promoted to 
sales engineer for the Rubber 
Products Division of The Parker 
Appliance Company. Repar, 
who joined Parker in 1950, will 
team up with Ted R. Carrell to 
cover the West Coast district. 


Edward T. Day was named 
general sales manager of the me- 
chanical goods division, United 
States Rubber Company. Day 
joined U. S. Rubber in 1934, held 
positions at the company’s 
branches in Salt Lake City and 
Los Angeles, and prior to his pro- 
motion was manager of branch 
sales. Purdy Miller succeeds him 
in that position. 


W. J. Purcell Company has 
moved to new quarters at 4112 
North Avenue, Cincinnati, Ohio. 


Continued on next page 
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... fely on NUGENT 
FUEL OIL FILTERS! 


@ The giant diesel shown above is one of two, 9,600 hp. 
Nordberg engines installed for the Anglo-Lautaro Nitrate Cor- 
poration at their plant Coya Sur, Chile. The diesels are the most 
powerful single units ever built in the Western Hemisphere. 

Included as original equipment on each of these engines is a 
Nugent #4L4 twin transfer filter (shown in circle above) for 
preliminary fuel oil filtering and a Nugent +4L Duplex fuel 
oil filter (not visible) to provide the final filtering. The Coya 
Sur installation is another example of Nugent filters being in- 
stalled as original equipment by a leading diesel manufacturer. 

Size for size, Nugent filters of the above type offer greater 
filtering area than any other filter on the market. In addition, 
the lubricating oil filters make possible a choice of full flow or 
by-pass with the same unit. Simple piping makes installation no 
problem. 

No matter what the size of your own diesel power supply—no 
matter where it is installed, there is a Nugent fuel or lube oil 
filter to meet your needs. Write for complete information. 


Wm. W. & Co., Inc. 
421 WN. Hermitage Ave. CHICAGO 22, ILLINOIS 


COILING DEViers, SIGHT FEED VALVES, FLOW INDICATORS 
iq Basten + + Hessen te Cols tee Angeles 
New Maw York Phitedephio + Pertiend, Onn tet 
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“WE Close-up of a Nugent #414 filter 
ye eg of the type used for fuel oil transfer 
, wae on the giant diesels at Coya Sur. Re- | | 
% charges ore inexpensive and simple to | 
Nugent duplex filter of the type 
used for final fuel ol! filtering on the 
diesels at Coye Sur. By actual test, re- , 
moves 99.8% of all foreign solids from 


THE FIRST HYDRAULIC Post Scripts Industry 


JOSEPH BRAMAH, AND THE 
FORERUNNER OF ALL HYDRAU- continued 
LIC PRESSURE MACHINES 


To provide better and faster cilities will allow “over-the-coun- 


service to customers in the states ter” sales of hydraulic presses and 
of Illinois, Indiana, Missouri, controls. 
BRAMAH PRESS 17195 lowa, Michigan, Minnesota, Ne- A sales demonstration laborato- 
— braska, North and South Dakota, ry and testing service is available 
The HYDRAULIC ASSOCIATION Dension Engineering Com- for customers interested in equip- 
of Great Britain pany have opened a new modern ment. For hydraulic component 
branch-warehouse at 7000 West customers a complete test stand to . 


94/98 Potty France, London, S.W. | 
England 


63rd Street, Chicago. The new fa- check repaired equipment and to 


WITH VICTOR GAS-0-DOME REGULATORS 


Gas pressure, not springs, control diaphragm motion to give you 
precise regulation of high-pressure gases at high or low flow rates. 
Can be remotely controlled if desired. Safety valve furnished on 
request. More than 55 stock models in the following series: 


GAS-0-DOME | DELIVERY 

SERIES RANGE(p.s.i.) SPECIAL FEATURES GASES HANDLED 

GD 30 0-2500 High Delivery Flow Rates. 

6D 31 0-3600 Accurate Valve Control. ai 

Excellent Capacity. Compact — rgon 
— = 7 Ib.— 4” x 6” x 6". Helium 
GD 62B 0-3600 —67° to +160° F. Range. Hydrogen 
itrogen 

VICTOR'S LONG EXPERIENCE 05000 Accurate Valve Control. 
IN PIONEERING HIGH PRESSURE GD 81 010000 | —§7° to +160° F. Range. —and others 


GAS REGULATION is yours for the Self-Relieving Pilot Regulator non-corrosive to 
asking. For details, and complete GD 10 0-500 Control. High Flow Rates. poe hl 
data on Gas-O-Dome Regulators, see High Pressure, Low Flow. Com- 
your VICTOR dealer or write us for SR 10 0-1000 pact—4 Ib. —2” x 6” x 6”. 
catalog 341. Dealer inquiries invited. - - 
0-40 Boron Trifluaride 
orine (wet or dry. 
VicTOR EQUIPMENT COMPANY Suite 
Mits. of welding & cutting equipment, hardfacing rods; Hydrogen Chloride, 
blasting nozzles; cobalt & tungsten castings. Sulfur Dioxide—and 


844 FOLSOM ST. + SAN FRANCISCO 7 22 other corrosive gases. 
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work out engineering problems is 
offered. Actual production prob- 
lems can be duplicated and solved 
to ensure that actual application 
will give trouble-free operation up- 
on installation. A complete sales, 
engineering and clerical staff will 
be directed by the regional man- 
ager. 


Servomechanisms, Inc. ap- 
pointed Harold R. Larson, vice 
president, general manager of the 
company’s Eastern and Western 
Divisions. With the organization 
since 1950, Larson was previously 
manager of the Western Division. 
Robert A. Lehman, assistant 
manager of the Western Division 
was promoted to manager. 


Cook Electric Company 
opened a new district office in Balt- 
imore, Maryland. George C. Mi- 
lan was named district manager. 

A new building, devoted entirely 
to experimental work, has been 
completed and occupied by The 
American Crucible Products 
Co. The new structure is located 
at the east end of the plant site. 


THE MARKET PLACE 


Classified Advertising 
Rates: Cost of Position Want- 
ed Ads is $10.00 for the first 
inch, each additional line 90 
cents. Cost of all other classi- 
fied ads is $20.00 for the first 
inch and $15.00 for each addi- 
tional inch or fraction thereof. 
Rates for Display Ads in this 
section will be sent on re- 
quest. 


ASSISTANT CHIEF ENGINEER 
DESIGN ENGINEERS 
DESIGN DRAFTSMEN 

For design and development work 
on aircraft hydraulic components. 
Unusual opportunity for high earn- 
ings and rapid advancement in an 
interesting and permanent pro- 


gram. 
Established for two decades we 
are manufacturers of equipment 
on the Navy’s and Air Force’s cur- 
rent production and most advanced 
airplanes and helicop- 


AIRCRAFT PRODUCTS 
COMPANY 
(located in King Manor, 
suburb of Phila.) 


Post Office address: 
Bridgeport, Penna. 


SALES ENGINEER 


to cover North Jersey accounts for 
vigorous growing New York City 
distributor of air and hydraulic 
- ment. Our people know of this 

ox 4155 APPLIED HYDRAULICS. 


DISTRIBUTORS WANTED 
Distributors or representatives for 
several open territores on our line 
of quality valves, cylinders, valve 
actuators and pumps. Write gi 
lines handled and territory aur 
Ledeen Mfg. Co., 1600 So. San Ped- 
ro St., Los ‘Angeles 15, California. 


WANTED: SALES ENGINEER 


FOR HYDRAULIC SALES IN 
OHIO TERRITORY. EXPANSION 
OF OUR HYDRAULIC DIVISION 
HAS CREATED AN OPENING IN 
OUR SALES STAFF FOR A 
QUALIFIED MAN. PREFER 
GRADUATE MECHANICAL EN- 
GINEER OR EQUIVALENT 
WITH PRACTICAL HYDRAULIC 
OR SIMILAR ENGINEERING 
EXPERIENCE. SALES EXPE- 
RIENCE NECESSARY. SALARY 
AND BONUS. CAR FURNISHED. 
SEND DETAILED RESUME TO 
OIL HYDRAULICS SALES DIVI- 
SION, WEBSTER ELECTRIC 
RACINE, WISCON- 


TECHNOLOGY CENTER, 


April, 1955 


NOW READY! 


proceedings of the 1954 meeting 
NATIONAL CONFERENCE ON 
INDUSTRIAL HYDRAULICS... 


Complete text of the 20 papers delivered at the 8th 
NCIH, covering the entire field of industrial appli- 
cations. Among papers of special interest are: 


“Hydraulics as Applied to Automation” 
Walter Schroeder 


“Servo Controls as Applied to —— Displace- 


ment Pumps” 


oe 


Broome 1 Stainless Steel 


Ball and Race 


~“MONOBALL” 


Self-Aligning Bearings 


ANALYSIS 


CHARACTERISTICS 


RECOMMENDED USE 


For types operating under high temper- 
ature (800-1200 degrees F.). 


“Heat: Its Generation and Natural Dissipation in 
Hydraulic Circuits” J. K. Douglas 
“Hydraulic Control Valves and Circuits as Applied For under carnal | 
to Lift Trucks” E. J. Hrdlicka 3 Moly Stee! Ball friction 
“Effect of Hydraulic Fluids on Synthetic Rubber” Thousands in use. Backed by years of service life. Wide variety 
H. C. Crosland of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 


The NCIH is the major annual meeting in the Hydrau- 
lic field. The Proceedings are a necessity for every 
engineer who wants to keep abreast of the best de- 
sign, application and operating practices. 

For your copy of the 1954 Proceedings (Vol. VIII) 
Send $4.50 to C. A. Arents, Conference Secretary, 


National Conference On Industrial Hydraulics 


Institute of Teehnology 


CHICAGO 16, ILL. 


sirnilar size range with externally or internally threaded shanks. 
Our Engineers welcome an opportunity of studying individual 
requirements and prescribing a type or types which will serve 
under your demanding conditions. Southwest can design special 
types to fit individual specifications. As a result of thorough 
study of different operating conditions, various steel alloys 
have been used to meet specific needs. Write for revised Engi- 
neering Manual describing complete line. Address Dept. AH-55. 


SOUTHWEST PRODUCTS CO. 


1705 So. Mountain Ave. - Duarte, California 
(LOS ANGELES COUNTY) 
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You Need SMALL RUN 


Rings *** 
AUTO-DIESEL <a« DELIVER! 


Costly delays are often caused waiting for replacement piston 
rings. This is needless expense that Auto-Diesel can save you. 
We specialize in supplying high rings in 
a HURRY and at ATTRACTIVE PRICES. We are set up to 
handle this type of production. Have been serving hundreds 
of firms exclusively since 1921. Can make up to 35” diameter 
for original equipment and for replacement in compressors, 
hydraulic cylinders, valves, etc. Will make circular parts to 
your specifications. Write for prices. 


AUTO-DIESEL 


SCRAPER RINGS AN 6231.1 
LONG-WEARING:; 

AUTO-DIESEL Bronze Scraper Rings assure longer life 
of components used with pistons. They are LONG-WEAR- 
ING because they are made right by skilled workers with 
years of experience. They have been tested at 2,250,000 
cycles and found to fit perfectly. Can supply in sizes from 
%” to 13” I.D. We also make rings and circular parts for 


jet engines. Have Auto-Diesel Engineers help you with any 
piston ring problem. Write today. 


Write for Details 


Since 19 


3137 Superior Avenue «+ Cleveland 14, Ohio 


THE AUTO-DIESEL PISTON RING ge SHAPES 


SERIES “J CYLINDERS 
for rugged, trouble free service 


e CARTRIDGE . . . rod-wiper, packing, bushing in one unit. 
e RUGGED BODY ... all steel end caps and barrel. 


e PISTON RINGS ... step-cut joint, sealing in both directions, 
long life, minimum leakage. 


e PRESSURE ... 2,000 psi heavy-duty .. . 3,000 psi non-shock. 
e SIMPLICITY ... no tie-rods . . . no retainer rings. 


Write for Bulletin No. 53 


Hydro-Line Wasufacturiug Co 


5605 PIKE ROAD e@ ROCKFORD, ILLINOIS 
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Supplied in 
Assemblies 


Flex-O-Tube will help you 
determine the assembly 


needed or work to your 
own specifications. tin 
either case, modern facil 
ities and latest inspection 
techniques assure you a 
uniformly high quality 
product delivered promptly. 


Supplied for 
Field Assembly 


Flex-O-Tube hose is also 
supplied in bulk coils with 
reusable fittings for field 


aircraft catalog. 
Please send me your free 


FLEX-O-TUBE 


When you specify Flex-O-Tube for flexi- 
ble lines you get the utmost in depend- 
ability as well as bendability. 
Manufacturing facilities are keyed to 
precise production control. This means 
you can depend on Flex-O-Tube delivery 
dates . . . and that's mighty important 
when you're working against tight pro- 
duction schedules. 

Every needed inspection and testing 
facility is on hand at Flex-O-Tube to 
safeguard the high quality standards of 
every product shipped. You can depend 
on Flex-O-Tube performance. 
Dependable, too, is the engineering 
counsel we gladly extend when you're 
developing new flexible hose products; 
This engineering know-how is based on 
more than twenty years in the business, 
If there's a flexible line in your product to 
conduct air or liquid, that has 
to be bendable, call in Flex- 
O-Tube ... it's dependable, 


2527 JIM DALY ROAD 


DIVISION y MERIDAN CORP. 
INKSTER, MICHIGAN 


Flex-O-Tube Co. (Conese) Ltd., Windsor, Ontario 
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MODEL 5-404 Air Skinner Electric Valve 
Feet Fully Div. of Skinner Chuck Co. 


d th 


ta, role and 
hence. Southwest Products Co. 


for Spraque & 

Standard Oil (Indiana) 

Standard Pressed Steel Co. 


PORTABLE HYDRAULIC POWER Star Jack Co., Inc 


For Simplified Testing of Aircraft 
Hydraulic Components and Systems Columbia Steel & Shafting Co. 

Superior Tube Co. ...... 


USES — Model S-404 is designed for simplified testing at high pressures — 

500 to 5000 PSI—and at low flows—approximately 1 GPM at 2000 PSI. T 

Use it for (1) Static testing of complete airplane systems. (2) Operation The Texas Co. .......... 

of subassemblies in which hydraulics are installed before final assembly Cenites Dchesen Co. 
such as wings, nose assemblies, etc. (3) Operation of simple systems Towler Bros. (Patents) Ltd 
during service such as flaps, wing folding, cowl flaps, doors. (4) Testing ae a 
of relief valve settings. (5) Proof-testing hose assemblies. (6) Testing 
of hydraulic cylinders. (7) Operating power brakes and many other uses. U 


Douglas, Lockheed, Martin and other major aircraft companies are order- United Aircraft Products, Inc. 
ing this versatile, low-cost, test unit by the dozens. Portability permits U. S. Gasket Co. 

tests at any point reached by plant air supply lines. Speeds work —saves 

tieing up expensive test equipment for simple test jobs. Write for Engi- v 
neering Bulletin No. 400 which gives circuit and complete specifications. Valcor Engineering Corp. ........... 
AVAILABLE SEPARATELY — Heart of the Model $-404 and Vick 

of several other Sprague Test Machines is the Sprague 
Model S-216-C Air-Operated Hydraulic Boost Pump which Victor Equipment Co. 
is available as o separate unit for custom installations. 
Measures 814" wide x 9%" deep. Simple, reliable, inex- w 
pensive. Thousands in use. 
Waterman Engineering Co. 
Webster Electric Co. 0... 10 


Weston Hydraulics Ltd. A a 
of Borg Warner Corp. - Ee 


S. S. White Dental Co. 
Plastic Div. 


Y 
Young Radiator Co. 2.0.00... 15 
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Does your electronic “brain” require hydraulic or electrical ‘“‘muscles’’? 

To assure precise functioning of automatic devices, servo mechanisms, 
control equipment and instruments, equip them with power by Pesco— 
Hydraulic Pumps, Hydraulic Motors and Electric Motors. These aircraft- 
quality units operate with unmatched precision and absolute dependability 
over a long service life. They are extremely compact, lightweight and 
ruggedly built for severe environmental conditions. 

For information on how these Pesco products can be applied to your 
particular problem, contact : PESCO, 24700 North Miles Rd., Bedford, Ohio. 


BORG-WARNER CORPORATION 


24700 NORTH MILES ROAD ° BEDFORD, OHIO 
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Gear-tyPe pumps are puilt with 

single multiple elements in wide range of 

capacities for pressures up 3000 psi. —_ 
pressure Loaded” pearines for higher el- =a 
ficiency and Jonge service \ite. pe - 
with Pesco Electric motor 35 a \ 
motor-Driver pydraulic pump; with 
motor, reservor! and controls complete 
Pesco Powel package: 
pescoO ELECTRIC motors | 
precision-bullt Ppesco motors provide maximum power for 
mum size and weight. Many types gvailable for special needs; 
models with rigidly exact performance for serve applications. a 

oc and high frequency AC motors puilt in 5 coordinated pes ° 

frame sizes from 1/100 te permitting use of standard be pRAULIC RS 
parts to expedite desig" Many gupenior features to meet any Geat gisplacement fluid warts pro 
require on humidity, temperature vibration, duty cycle 
of altitude: i 
either direction without mechanical adjustment Start- 

ing torque efficiency is ovet 0%: models available 
for operation at pressures to 1900 

er, 
)) 
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AVAILABLE NOW! 


VALUABLE BOOKS FOR 
DESIGNERS, MAINTENANCE, 
AND PRODUCTION MEN 


AIR and OIL 
CYLINDERS 


First book of its kind—Mr. Heiser 
has based his book on |8 years of 
first hand experience in working with 
plant equipment peeple on cylinder 
design, selection and application. 
The book is easy to read and under- 
stand. It reduces the wide, general 
field of air and oil cylinders to di- 
gestible, capsule form and provides 
background information for solving 
or avoiding ordinary as well as un- 
usual difficulties. 


Price $5.00 


A Beginner's Course in 


BASIC 
PNEUMATICS 


asic Pneumatics 


PNEUMATICS AS APPLIED 

TO INDUSTRIAL EQUIPMENT 

A reprint of the popular series 
which ran in APPLIED HYDRAUL- 
ICS. Arranged for individual refer- 
ence as well as a practical text for 
training programs. It is the first sys- 
tematic treatment of the fundamen- 
tals of pneumatics as they apply to 
industrial equipment. Divided into 
three sections, this 65 page booklet 
discusses Air Properties, Distribu- 
tion Systems, and Power and Work- 
ing Elements. 


Price $1.00 


COMPONENT 
APPLICATION 


This 32 page application booklet 
tells how each component is used 
in air and hydraulic circuits; what 
types of each product are present- 
ly being made; the standard size 
range; how the component operates, 
and general information on mate- 
rials and construction. Sketches of 
components illustrate operating and 
construction features. This brief 
treatment of components is an ex- 
cellent training aid. 


Price $.50 


INDUSTRIAL PUBLISHING GROUP 


1240 ONTARIO STREET e CLEVELAND 13, OHIO 
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